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Acme Wire Products 
in Delco Systems 


HE list of cars that have Delco starting-lighting sy stems is 
proot of Delco quality. 

Reliability is the feature that has put Delco systems on so 
many high-grade cars. A factor in that is the use of Acme 
Wire field coils. 

These coils are wound in the Acme Wire factory by special- 
ists with sixteen years’ experience with magnet wire and coils. 
Special machinery and special knowledge contribute to a 
product that represents the highest development in the art. 


Acme Magnet Wire Products— standard for 
magnet wire and coils 


In your home Acme Magnet Wire quality means just as 
much as in your motor car. In vacuum cleaners, electric me- 
ters, doorbells, washing machine motors, farm lighting outfits— 
wherever electricity helps, there Acme Wire does its part toward 
sure operation. 


Acme Wire—It goes in the space 


Every manufacturer of electrical appliances will find our new cata» 
logue a useful addition to his working library. Sent free on request. 


THE ACME WIRE CO., New Haven, Conn. 
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Some of the facts of coal combustion shown graphically, proving the well-known contention that almost every chimney is a thief 


Stopping the Chimney Thief 
By Charles C. Phelps 


VERY chimney on every power plant is by nature 

a thief. Give them a chance and they will rob 
you of fuel. Many have been broken of their heat- 
pilfering ways by the hand of science but a much 
sreater number of them still stand as monuments to 
the American spirit of wastefulness. 

Of two exactly similar chimneys standing side by 
side, the most skilled observer could not tell by merely 
looking at them which one was guilty and which ene 
innocent of robbing its owner of heat and of depriving 
the nation forever of just so much of its most precious 
natural resource—fuel, Everybody knows that smoke 
means uncousumed fuel and still a chimney belching 
forth dense black smoke is very likely to be less of a 
Waster than its innocent appearing smokeless twin. In 
spite of the popular impression to the contrary, smoke, 
nuisance though it is on its own grounds, seldom rep- 
resents a loss greater than one per cent of the fuel. 

Heat escaping up the chimney represents by far the 
higgest fuel loss. The remaining losses of fuel, princi- 
pally due to radiation from the boiler and furnace cov- 
ering and to fuel actually escaping before it has been 
completely burned, are insignificant in comparison to 
the chimney loss in the great majority of plants. 

“In the average boiler plant, 35 per cent of the 


heat in the coal burned under the boilers is lost with. 


the stack gases. That is, out of every 100 tons of coal 
burned under the boilers, the heat of 35 tons literally 
goes up the stack. It is this loss that can be greatly 
reduced and every effort should be made to do so. 
The stack loss is so large because its magnitude cannot 
be readily detected, but can be found only by the use 
of special instruments and carefully kept records.” 


(U. S. Bureau of Mines, Technical Paper No. 205.) 


Tue Screntiric American, February 5, 1921. Volume 124, Number 6. 


Although the above statement refers specifically to 
coal, similar losses occur when other fuels, such as 
oil, gas, coke and wood, are burned, and in many 
plants much more than 85 per cent of the heat escapes 
up the chimney, that figure representing only average 
conditions, Most of this 35 per cent waste is abso- 
lutely unnecessary and in plants where the furnaces 
are operated in accordance with correct principles, this 
35 per cent of the fuel is in fact largely utilized in 
evaporating water into steam, instead of warming up 
all outdoors, Some of the most efficient power plants 
actually waste as little as 10 or 12 per cent of their 
fuel up the chimney. This is about as good a result as 
it is humanly possible to accomplish in the present 
state of the engineering art. 
The greater part of the 35 per cent chimney loss is 
due to using too much air in burning the fuel. We 
have a somewhat similar example in the case of the 
old-fashioned grate fireplace, It is cheery and _ pic- 
tuesque but the coal consumed in a grate fire to heat 
one room would often be more than enough to heat an 
entire house if it were burned in a modern steam or 
hot-water heater, One reason the grate fire is such a 
waster is because most of the heat in the fuel is 
utilized in heating air drawn into the chimney by the 
draft. The heated gases from the fire mix with air 
and this mixture of hot gas and hot air shoots right 
up inte the chimney before it has an opportunity to 
give up much of its heat. As the hot gases and air 
ascend the chimney in great volume more air must be 
drawn into the room continually to take the place of 
that escaping with the hot products of combustion. 
Cold air necessarily must leak in around the windows, 
doors, and through various crevices and it then be 
comes a question whether the heating effect of the fire 
or the refrigerating effect of the air-leaks will win out. 

In burning fuel in a boiler furnace, the same prin- 
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ciple is involved. If too strong a draft is emptoyed 
for the amount of fuel that is being consumed, more 
air will enter the furnace than is needed for the 
process of combustion and the excess air will simply 
mix with the hot gases and lower their temperaturs 
The excess air will, so to speak, soak up a lot of the 
heat units that ought to be absorbed by the boiler and 
will carry them rapidly out of the furnace and up: the 
chimney, 
locity of hot gases passing over the boiler surfaces and 
therefore insuflicient time to give up heat to the 
boiler before leaving it 

Before explaining how combustion is controlled with 
the aid of instruments it would be well to outline the 
elements of the chemistry of combustion. The principal 
constituent of most fuels is carbon, Hydrogen is also 
an important component of many fuels. In the process 
of combustion, both of these elements unite with the 
oxygen in the air which comes in contact with the fuel 
and it is this chemical combining of oxygen with 


Excessive draft also means excessive ve 


carbon and with hydrogen that produces the in 
tense heat in the furnace. Other combustible sub 
stances are also present but they are usuatiy in such 
small proportions that they do not contribute very 
much heat and can therefore be left out of considera 


tion here. 

The carbon should all burn up to carbon dioxide 
gas, and the hydrogen to water vapor, These gascou 
waste products are often given scant consideration 
yet they may aggregute in weight several hundred times 
as much as the solid waste products—the ashes. So, 
if it pays the frugal housewife to sift her ashes with 
care, how much more profitable must it be for the 
power plant owner to insist that all of the gases escap 
ing from his furnaces be examined for heat losses? 

Combustion being a chemical process, it follows that 

(Continued on page 115) 
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How the Einstein Contest Worked 


r lil terest tuken in the contest from the first 


Ke the part of prospective contestants 
| f ft ‘ vho expected only te read the 
W ! t id bring forth, has been all that 
ld ive tik ited rhe contest must have 
nisome treated by our contemporaries 
e ei | it request for full informa 
! cousiderable proportion of the contestants 
e had their first notice of the event 

} in ut 
I i » reeeived in greater quantity from Ger 
i | from any other foreign country, doubtless 
‘ the st eri e of So,000> when con 
} t rent 1 England stood 
t fl one or more essays were received 
\ ' ( | valk Jugoslavia France, 
twer 1 the Netherlands, Denmark, Italy, Chile, 
Cuba, M ico, India, Jamaica, South Africa and the 
| u Cunada, of course, contributed her fair 
and fe of our own states were missing on the 
rhe general leve of English composition among 
f SSay rom non-English-speaking sources was 
ut what might have been expected A man may 
ive a thorough utilitarian knowledge of a foreign 


ue, but when he attempts intensive literary com 


‘ vith who w brought up in that tongue 
' lisa intage We read French and Ger 
‘ d Spanish and Italian without too 
Liftic t ursel ve we should never undertake 
erious wrt ! na of these languages Not many 
i the foreign cont itions, of course, were as 
rev is the one we quoted on this page on No 
iber ttl ut most of them were distinctly below 
ir as literary ompesitions De Sitter and Schlick 
nentioned on another page, were the notable exceptions 
both showed the ability to compete on a footing 
of absolute equatit with the best of the native prod 
tir, Sehlicl masterly handling of the language 
is that 5 honorable mention in the editorial 
ft N iT) ot 
\ vel material proportion of the essays was 
elin i on tl ground that the authors had not 
proper carried out the terms of the contest calling 
ntelligibility to the general reader As we indi- 
ted last ek this is of course partly a matter of 
ind f course it is the Judges’ definition 
that must prevail But it was rather « matter of sur 
rise ! iM ne the identifying envelopes, to discover 
e dist uished identities of some of the men who 
had wr I I omplete misconception of the 
character of the audience Our horrible examples of 
weel hould make this sufficiently clear 
We dare it was a foregone conclusion that many 
‘ s should be over the limit, and that a few should 
be over it to the point of absurdity The winning es- 
iy contains 2,919 words, plus or minus a reasonable 


nllowance for error in counting; that it should come 


far from being on the ragged edge should be suf 
ficient answer ‘to those who protested against the se- 
verit f tl mitation One inquirer, by the way, 


wanted know if 3,000 words was not a misprint for 
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10.000. Another contestant suggested that instead of 
disqualifying any essay that was over the line, we 
umputate the superfluous words at the end This 
was a plausible enough suggestion, since any essay 
able to compete after such amputation must neces- 
sarily have been one of extreme worth; but fortu- 


ly we did not have to decide whether we should 


rate 
follow the scheme. Verhaps twenty of the essays sub- 
mitted were so seriously in excess of the limit that it 
was not even necessary to count their words in detail ; 
most of these offenders ran to 3.500 words or there 
ubouts, and one of them actually had 4,700. On the 
other extreme were a few competitors who seemed to 
think that the shortest essay was necessarily the 
best, and who tried to dismiss the subject with 500 
or 1.000 words 

Che first essay received wandered into our office in 
the middle of September—and it was a good one, too. 
fhe great avalanche, however. was reserved for the 
morning of Monday, November Ist We had been in 
consultation with the Judges on Saturday, and so 
had the benefit of three day's mail; there were about 
120 essays. Among those which were thrown out on 
the ground of liteness the honors should no doubt go 
to the man who mailed his offering in The Hague on 
October Sist 

We had anticipated that the bulk of the superior 
essays would be among those received during the last 


day or two of the contest; for we felt that the men 


best equipped to attack the subject would be the most 
impressed with its seriousness Here we were quite 
off the track rhe seventeen essays which withstood 
most stubbornly the Judges’ efforts at elimination 
were, in order of receipt, numbers 8, 18, 28, 40, 41, 43, 
92, 95, 97, 130, 181, 194, 198, 223, 267, 270, 275. a fairly 
even distribution The winner was the 92nd essay 


received 


Pushing a Good Principle Too Far 

Hk action of the War Department in demand- 

ing that several of the long piers of the Hudson 

River “be shortened will render it necessary 
for our largest transatlantic liners to dock elsewhere 
than at Manhattan Island 
the first of the super-liners (if we may use that 


Several yeurs ago, when 


term), the ill-fated “Lusitania,” was nearing completion 
and other still larger ships were contemplated, there 
Was an agitation for an increase in the length of 
certain piers in the North River to a maximum length 
of about 1,000 feet. After a very thorough discussion 
of the pros and cons of this matter, the War Depart- 
ment gave permission for the temporary lengthening 
of a stretch of piers in the Chelsea District by the 
addition of 100 feet more or less to their existing 
length. This renders it possible for such ships as the 
“Olympic,” the “Aquitania,” the “Imperator” and the 

Leviathan” to berth at these piers with the whole of 
their length, (in the case of the “Leviathan,” 950 feet, ) 
within the shelter of the pier and clear of the North 
River fairway. The period of years for which this 
permit for lengthening was granted has now expired, 
and the companies affected have received a_ per 
emptory order to remove the 100-foot extension. The 
object of the removal is to prevent any interference 
with the “tidal velocity’ in the North River. The 
companies affected are the International Mercantile 
Marine and the Cunard Line, the former an American 
concern, over 95 per cent of whose stock is owned in 
America, and the latter a British company; and these 
two between them own the largest ships that are 
engaged in the transatlantic trade. 

Now it seems to us that this action of the War 
Department is a case of pushing a good principle a 
little too far It is eminently desirable, of course, 
that the Federal Government should exercise a jealous 
oversight of all great national facilities, prominent 
among which are our rivers and harbors. The im- 
mediate supervision of bulkhead lines and _ bridge 
clearances is under the care of the corps of Army en- 
gineers, a most able body of men who have fulfilled 
this part of their duties with conscientious care and 
on the whole with wise discrimination. Thanks to 
them, our waterway facilities, in the case both of 
our rivers and harbors, have been preserved from 
private exploitation. No bridge can be thrown across 
a navigable stream without their permission, nor can 
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any pier be advanced into a navigable waterway or 
harbor beyond the bulkhead lines which they have 
laid down. Having admitted all this, we feel today, 
as we have for many years past, that in the matter 
of encroachments upon the width of the North River 
at the port of New York, the Army engineers are 
allowing their zeal to throw their vision out of 
focus. The question of the advancement of bulkhead 
lines into a navigable river is one of a nice adjust- 
ment between the convenience of shipping passing up 
and down the river and shipping that is moored to 
the piers The minimum width between pierhead 
lines on opposite shores of the North River at present 
is about 3,000 feet, or ‘over three times the length of 
the largest liners that use this port. We fail to see 
how a plus or minus of 100 feet in a width of 3,000 is 
going to make any appreciable difference in the ve- 
locity of the river current. Experienced river pilots 
affirm that the 100-foot extension has made no dif- 
ference in the tidal velocity, or if it has, that it is se 
small as to be indistinguishable—and surely these 
pilots, of all men, ought to be the best judges of the bhe- 
haviour of ships in North River docking. 

More serious than the question of current velocity 
is that of room for maneuvering into and out of the 
pier basins and interference with passing ships. This 
is not serious at present, nor can we foresee any time 
when it will be. Compared with other great ports- 
Liverpool, London, Hamburg—New York has thousands 
of feet width to their hundreds. To shorten the piers 
and curtail the size of ships in favor of the fairway 
is to sacrifice the greater for the lesser problem. 


Monumental Bridge To Be Preserved 

Hk Board of Estimate of New York City should 

be congratulated upon its decision to remodel 

the historic and beautiful High Bridge across 
the Harlem in accordance with the suggestions of those 
citizens who wish to see the inherent beauty of the 
structure preserved. This is to be done by spanning 
the river with a single stone arch instead of making 
the crossing with a straight steel span, as was 
originally suggested. 

The rigidly utilitarian spirit which for so many 
years controlled the growth of this metropolis has 
been softened, in these later days, by a growing ap- 
preciation of the claims which considerations of beauty, 
harmony and dignity should receive in the planning of 
city improvements and the design of its monumental 
structures. There can be no denying that for the 
lack of this appreciation, New York City has suffered 
greatly in the years gone by. Historical landmarks 
which were closely interwoven with the history, not 
merely of the city, but of the nation itself, have been 
either ruthlessly swept aside or suffered to fall into 
irretrievable decay. 

The justly celebrated High Bridge came very near 
to being a case in point. Happily, the demand of the 
War Department for the removal of certain piers which 
obstruct navigation in the Harlem River will now be 
met in a way which certainly will not spoil the ap- 
pearance of the famous aqueduct, and may well, 
indeed, be found to grace it with added beauty. The 
placing of one large arch in the center of the long 
succession of uniform arches which make up the 
bridge will introduce a pleasing variety; and in 
spanning the river in one great sweep, the arch will 
commend itself to the engineer and the architect 
as an appropriate solution of the problem. The more 
so, since the cut stone from the dismantled piers in 
the river will provide suflicient facing material for 
the big arch, and will secure the happy result that 
it will harmonize, not merely in form but in coloring, 
with the rest of the structure. 

Historically, the High Bridge aqueduct will always 
be of interest, since it forms an important link in 
the first attempt to provide New York with a water 
supply adequate to its existing needs and capable of 
meeting the increasing demands of the future. The 
Croton dam, the aqueduct and the receiving and dis- 
tributing basins in Central Park and at Forty-Second 
Street and Fifth Avenue were all built in the early 
forties. They have now been outbuilt by the great 
Catskill reservoirs and aqueduct. High Bridge, how- 
ever, will remain as a concrete example of the fine 
work done by thé engineers of that early period. 
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Engineering 

The Power of a Cloudburst is vividly demonstrated 
in the recent experience of Toledo, Ohio. Block paving 
on a cement sand cushion was washed away during 
heavy rainstorms. The blocks are being replaced on 
an asbestos binder course, which provides a much 
better bottom seal against water, Chicago is also ex- 
perimenting with asphalt-sand cushions, 


California’s Water Supply Problems. — Owing to 
secant rainfall in California, numerous schemes are 
proposed to provide water for towns and _ irrigation. 
Several of these schemes involve large expenditures 
require the movement of 

In two cases it is proposed to divert rivers 


and all water over long 
distances 


completely. 


Rapid Filtration. — Sir A. C. Houston's thirteenth 
research report to the Metropolitan Water Board is 
sharply criticised from the water-engineer’s point of 
view, largely on the ground that slow sand filter beds 
in practical use are compared as to their working with 
a minute laboratory experimental filter, 
a glass tube of about 18 inches in length and 4 inch 


consisting of 


in diameter, in a recent issue of the Surreyor. 


Steel Tires Imbedded in Concrete.—In order to 
suve head-space a railroad has built bridges at In 
dianapolis in which the spaces between the cross 
I-beams are filled with reinforced concrete. This 
waterproof floor with minimum thickness. 
The rails are carried on steel sleepers set in the con 
crete, and are fastened to the sleepers by dogs which 
ean be removed without disturbing the floor, 


gives a 


Rammed-Earth Construction. — Architects are sug- 
gesting that the high cost of building in 
America be reduced by the use of a compressed earth. 
Clayey and mixed with 
straw or hay to prevent cracking. The wall is built 
in sections by means of a movable frame into which 
the moist earth is rammed or beaten in 4-inch layers. 
The outer surface of this so-called wall can be color 
washed or treated in various ways. 


house 


somewhat sandy loam is 


Road Building in Shantung.—In connection with 
famine relief measures in Shantung, surveys are being 
made for the construction of a dirt road from Tung- 
changfu and Wuting., two important centers in the 
Province. The proposal would appropriate the sum 
of $300,000 (local currency). The road will penetrate 
one of the worst famine districts of Shantung and 
afford direct connection with the main railway line 
from Tientsin south of the Yangtze River. 


Concrete Beam Tests.—These tests were conducted 
by the U. S. Reclamation Service at North Platte. 
Wyoming, under conditions simulating field work, and 
were made to determine the advisability of using a 
local gravel as an aggregate. Some of the resulfant 
conclusions are of more or less general application, and 
these may be shortly summarized as follows: (1) The 
strength of beams covered with sand during curing 
showed an increase over those not so covered of from 
1) to 55 per cent.; (2) 1: 244: 5 beams covered while 
curing for both 30 and 90 days tests were stronger 
than 1: 2: 4 beams of the same age that were not 
covered while curing: (3) where concrete dries out too 
quickly there is a marked decrease of strength. 


Corrosion of Railroad Tie Plates.—A series of 
tests have been made by the New York Central Lines 
with the idea .of finding the magnitude of the corro- 
sion on tie plates, and the best method of reducing its 
amount. The test plates were inserted either in the 
track or in exposed positions, and the results show 
that corrosion occurs mainly on the under surface, the 
amount of corrosion being measured hy the percentage 
loss of weight during the test. Tests have been made 
on spécial steel, Bessemer steel, high carbon Bessemer 
Steel, open-hearth steel, pure iron and malleable iron, 
such tests taking from 2 to 6 years, and it is shown 
that the corrosion is a minimum with a steel containing 
0.25 per cent copper. 


Steel Replacing Wood for Concrete Formwork.— 
Until two or three years ago formwork has lagged in 
its development in comparison with other factors in 
the use of reinforced concrete, states Technical Review. 
The increasing cost of timber, however, is bringing 
about a revolution in formwork. Steel forms have been 
used, indeed, for some years in the construction of 
concrete pipes, tunnels, sewers, and curbs; but they 
are particularly successful in column work, and have 
been in use since 1911 for floor work. They are now 
being introduced in flat slab construction. The chief 
problem yet to be solved is their application to the con- 
struction of concrete beams and girders, after which 
entire concrete buildings can be constructed from 
steel forms “with, at least, 95 per cent salvage.” 
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Science 

The Federal Government has purchased the Quaran- 
tine Station at New York from the State of New York. 
This includes Hoffman and Swinburne Islands in the 
outer harbor with their buildings and equipment in- 
cluding the boats. It is desirable to have this great 
gateway of the Nation under Federal control, 

The American Metric Association recently held its 
fourth annual meeting and discussed the means of in 
troducing the system into the United States. <A bill 
is now before Congress to establish it as a= single 
standard, after a transitional period of ten years. 
Even the war does not seem to have made any material 
udvance in the use of the metric system, Our present 
Professor Kennelly as “the 
curse of Babylon, the old man of the sea, whose tail 
is around our necks.” 


system was described by 


The Alpine Club and Royal Geographical Society 
are making plans to climb Mount Everest, 29,002 feet 
above sea level and consequently the highest moun 
tain in the world. <All approaches even to the foot 
hills are practically unknown. Mount Everest is 
guarded not only by Nature but by man for it lies 
on the frontier of Nepal and Tibet—two lands virtually 
closed to the explorer. Fortunately 
been granted by the Dalai Lama at Lhusa so that 
the difficulties are now merely those of the mountaineer 
The hardships cannot be overestimated and the best 
experts of the world will be consulted. At least two 
years will be consumed before there is any likelihood 
of success No peak of over 24,000 feet has been 


permission has 


ascended, so that it is not known how the explorers 
will stand the endurance test. 

A Depot-Laying Expedition in the Arctic, carried 
out by Capt. G. Tlansen by order of the Norwegian 
Government for the benetit of Capt. Amundsen, is re 
ported in the London Vimes to have completed its 
work safely. After wintering at the Eskimo settle- 
ment of Thule, in Greenland, Hansen started north in 
March, 1920, accompanied by several Eskimos who 
had formerly served under Peary. The party followed 
the coust of Greenland to the north of Franklin 
Island and then Kennedy Channel on the 
ice to Grinnell Land. Cape Sheridan was rounded with 
difficulty, on account of extremely rough pack, and 
the goal of the expedition was reached at Cape Col 
umbia, Grant Land. The series of depots laid to 
that point will enable Amundsen, if his drift brings 
him near Cape Columbia, to travel thence by easy 
stages to the Danish settlements in Greenland. 


cré ywssed 


The “Bicentenary” Expedition to North Green- 
land.—Under this title Lauge Koch, the Danish ex- 
plorer, sets forts in the Ceographical Review his planus 
for a geographical and geological expedition to North 
Greenland during the vear 1921, which is the 200th 
anniversary of Hans Egede’s departure from Copen- 
hagen as a missionary to Greenland; the first step 
in the systematic colonization of Danish possessions 
in the Arctic. Lauge points out that the whole 
coaust-line of Greenland is now known, and that the 
coast. of Peary Land, the most inaccessible part of 
Greenland, has been reached from both sides, The 
interior of Peary Land, however, is absolutely un- 
The new expedition is already in the field, 
having sailed from Copenhagen July 15, 1920, for 
Robertson Bay, in Inglefield Gulf, where it was to 
winter. 
Cc. F. Slott, who is an expert in the use of tractors, 
which «are used in carrying provisions across the 
inland ice, 


known. 


Koch is accompanied by a Danish engineer, 


United States —U. S. 
H. Darton, is a 


Geothermal Data of the 
Geological Survey Bulletin 701, hy N. 
collection, by states, of all available data of sub 
terranean temperatures in this country. Several 
hundred of the observations recorded in this bulletin 
were taken by the author and his associates with the 
Darton self-registering maximum thermometer, which 
is a slight modification of that used by William Hal 
lock. The geological relations of the wells in each 
state are discussed. In most wells that penetrate 
sedimentary rocks not greatly disturbed there seems 
to be no. distinct relation between the formation 
penetrated and the geothermal gradient. <A striking 
exception is the Des Moines well, in Towa, which 
shows a sudden change from a rate of increase of 
1 degree in 75 feet above the Devonian to 1 degree 
in 272 feet below the top of it. The Comstock Lode, 
Nevada, is noted in the bulletin as a well-known in- 
stance of the influence of hot volcanic material be- 
low the surface in raising the geothermal gradient 
In the state of Washington heat from old lava flows is 
assumed to be the cause of unusually hot flows of water 
from wells. Unusually low gradients in the northern 
Peninsula of Michigan have been ascribed to the 
proximity of Lake Superior, 
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Automobile 


Production Costs in England.—lInteresting comment 
on the increased costs of production in Kngland is cor 





tained in the house organ of a Nottingham automotive 
manufacturer, He states that mechanics’ wages have 
increased over 200 per cent, laborers’ wages 300 per 
cent, and apprentices’ wages 240 per cent. Similar i 
creases have occurred in the prices of materiais, lum 
her costs having increased 210 per cent, iren casting 
235 per cent, steel 185 per cent, stampings 215) per 
cent and aluminum 175 per cent 

Recovering an Automobile Top.—It is no longe: 
necessary for the motorist to take his car to a trimme 
ov to any shop to have the top repaired or renewed 
A new cover for the top can be purchased, made wp in 
such a manner that one can put it on one’s self without 
very much effort. 


These new covers ure all sewed 


together complete with tacks, curtain fastené: bind! 
ing, welts and with printed instructions telling just 
how to take off the old cover and apply the new it 

so simple and prices are so low that a saving of fully 
o per cent is made on the price of a new top. A per 
fect fit is guaranteed when the correct name, vear and 
model number is given of the car the new cover is 


wanted for, Covers are tailored to fit that car and are 
made in sufficient variety to fit every kind of car that 
was ever built, so the makers claim 

Spark Plug Sold Under Three-Year Guarantee.—So 
firmly convinced is a prominent spark plu 
that their spark plug is unbreakable, that they have 
inaugurated an extensive national advertising campaign 
Which is now 


concer! 


being conducted through the various 


channels of publicity to the trade and motoring public 
stating that they fully guarantee each pluc against 


breakage and defective workmanship for a pertod of 


three years. Hereafter every spark plug purchaser will 
receive a signed guarantee bond with each plug. sit 
within a period of three years from date of sale this 
plug should break or prove defective through no fault 
of the owner, it will be replaced absolutely free of 
charge if mailed together with the proper signed bond 
direct to the nearest branch or to the factery Th 
proves how thoroughly various automotive products 
have been developed and shows how one part that 
formerly gave considerable trouble has been impro 
to the point where such a broad guarantee can lx 
given. 

Truck Legislation and Food Costs.—It is estimated 


that during the past year approximately 350,000,000 
tons of farm products were hauled to market in motor 
trucks by the farmers and gurdeners of the United 
States, and the actual operating figures show that 
motor truck transportation is twice as cheap as horse 
drawn transportation 


prominent 


Thus it will be seen, says 
manufacturer, that 
motor trucks hits at the very source of the life 


legislation which hits 
upply 
of the people; to unwisely legislate against the mo 
tor truck is to take food away from those who need 
it and to increase its cost. Much of this 350,000,000 
tons of food products hauled from the farm to the city 
by trucks was of a perishable nature, and hundreds of 
thousands of tons of it would have been lost but for 
the rapid transportation possible with the motor truck 
The motor truck serves the needs of the people and 
it is for the people, both producers and consumers, to 
see that the motor truck is given a square deal and is 
not discriminated against, 

Code of Approval Signals. — Register of Motor 
Vehiéles Frank A. Goodwin of Massachusetts has ap 
proved a series of hand signals for power vehicle 
drivers which are practically the sume as haye bee 
approved by the state officials of Connecticut, and the 
Massachusetts Safe Roads Federation has undertaken 
to carry on a campaign of education among all who 
own and drive automobile cars and trucks Che sign 
are described as given by a driver seated at the left 
side of the machine, but they can be given just as we 
with either hand. The code is as follows Stop: ex 
tend the left arm and hold it stationary, with all fingers 
extended and close together, Left turn: 
arm and hold it stationary, with the index finger point 
ing and the outer three fingers closed Right tur: 
extend the left arm with the fingers extended and 
the palm upward and rotate it from the rear to the 


extend the lett 


front. Back; extend the left arm with the fingers open 
and close together and the palm vertical, and move it 
upward and downward from a_ horizontal position 
Turning: give the “Left Turn” signal and repeat it 
vntil the vehicle bas been turned and can be driven 
directly ahead,- When turning always drive forward 
and turn into and with the traflie moving in the dire« 


tion opposite to line of original movement. ‘The arm of 
the driver should always be extended full length and 
held a sufficient length of time to justify observation 
of the drivers following. 














Definite 


inv kinds of freight, motor 

| ‘ ruiiway il various se 
One of the principal reasons for 

‘ can be moved short distances 
than by train If the truck is 

‘ ha won during the last four 
vay which it traverses must be 
Modern highway transportation 

it convenience and treated with 

I Is do not abandon their shippers 
block transportation, although if 

re profitable to stop train service un 


ired by natural agencies. Railroad 
however, that production stops when 
t i they use every effort to move 


» trucks pr el a seraper 
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Open Roads All Winter 


By M. R. Reynolds 


Production has 
th tlie 


motor truck h 


recent 
the 


is stepped into the breach and made good. 


increased more rapidly in 


capacity of the railroads, and 


lis is demonstrated by the increased amount of 
reight tonnage moved annually by motor trucks, in- 
dicative of the relatively constant freight traflic over 
roads which are open the year round. Rural prod- 
particularly those of the dairy, are almost en- 
tirely dependent on the highway, and in some of the 
astern States factory interchange is now largely car 
ried in trucks 
Heavy expenditures of money are necessary to keep 
the maih trunk roads open in the North and West dur 
ing the winter months, but in sections where the work 
| been carried on in former winters, its value has 
been so apparent that a concerted effort is being made 


oadbed when covered with snow become miry mudholes in spring. 


blade Ordinary drifts are amply 


Keeping our northern roads free of snow during the winter 


main highways in all the States 
and west of the Mississippi open 
The Bureau of 
of the United States Department of Agriculture made a 


this winter to keep the 


north of the Potomac 


to motor transportation Public Roads 


study last summer of the situation in these States 
with -egard to snow removal. As a result of this sur 
vey, the bureau has prepared a map which shows the 
roads that will be kept open in Connecticut, Massa- 


chusetts, Delaware, Maryland, New Jersey, Pennsyl 
vania. Michigan, Indiana, and Illinois. In other States, 
notably Ohio the task of the towns 
or counties, and while the State highway department 
assists in every way possible and urges the necessity 
of the work, it is not authorized to initiate it. Thus 
far, snow removal in the States in which it has been 
worked admirably. In event of ex- 
snow in not well prepared to 
may be experienced in 


snow removal is 


attempted has 
tremely heavy 


handle its removal, 


sections 


difficulty 


eared for by a 
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Snow Removal Program in Northern and Eastern States 


keeping the specified roads open, but highway commis- 
learn through and a failure this 
be turned into eminent success next winter, 

The plans for keeping the highways open in winter 
differ somewhat in the various States, but their actual 
field similar. Preventing snow from 
drifting into the highways in objectionable quantities 
and its removal after it has there are the two 
main groups of activities of the snow program. Pre- 
vention in this work, as in many other kinds, is cheaper 
than remedy, 

Snow falls uniformly and lies as it falls when there 
is no wind with the snowfall. Usually, however, there 
is more or less drifting. Snow moved by the wind is 
not usually lifted far above the surface of the ground, 
the distance depending upon the velocity of the wind, 


stoners 


experience 


yeur may 


methods are 


lodged 
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8. The ordinary road grader will remove a moderate cover of 


single truck pushing the scraper 


It is then deposited on the leeside of obstructions as 
back of such obstructions there is a body of relatively 
quiet air. Almost any obstacle such as weeds, hedges, 
and fences will clear the air current of snow by 
causing it to be deposited in the relatively quiet space 
back of these obstructions. 

The first step in preventing snow from drifting into 
the road is to remove from the right-of-way everything 
that ean cause drifting. Weeds and tall grass, the most 
common sources of trouble, should be cut down and 
removed even if they are no more than a foot or two 
high. Hedges, trees, and tight fences made of rail, 
stone, or picket also may cause highways to fill with . 
drifts. Wire fences being open offer no obstruction to 
the wind and do not create a condition in which snow 
will be deposited. Many of the obstructions which 
cause drifting can be readily removed, but trees and 

(Continued on page 117) 
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Stunts of the Stage 
By Harry A. Mount 


theatrical 
is able to 


THEN the 
\ producer 
pring from his audience a 
astonishment and 
wonder how 


gasp of 
the query “I 
they did it?’ he feels he has 
triumph of tech- 
Occasionally the 
whole action of a play is 
puilt around some “stunt” 
the staging of which 
for the services of a me- 
chanical engineer. There is 
one such in New York now. 
And in several other of the 
new productions mechanical 
genius has added some strik- 
ing or surprising feature 
Practically all of the 
American plays are “manu- 
factured” in New York. 
Many of the mechanical ef- 


scored a 
nique. 


ealls 











The World War on Rats 


By George Gaulois 


RACTICALLY the en 
P tire world is partici 
pating in a new wai be 
cause of the humdrum pa 
ture of this gigantic conflict, 
little has 
by the 
There are ne spectacular 


een heard of it 


man in the street 


bombardments or tank at 


tacks or brilliant generatis 


to talk about, to be sure; 
yet the world’s foremost 
scientists, doctors, engineers 


and government authorities 


have enlisted in the ranks 
of the combatant and mil 
lions upon millions of dol 
lars are being expended in 
order that a decisive victory 
may be scored by humanity 

In brief, this world-wide 
war is on rats And when 


have said 





fects require cumbersome : we say rats, we 

paraphernalia or even alter arog a plagues and diseases and 
ations of the stage or thea- ae : ee : —— seated ——— — ] other disagreeable things 
ter and so cannot be taken Scene in which the airplane “crashes” to the stage with all the realism of a serious accident that can be blamed on the 


en tour. A glimpse from 

“back stage” at some of the thrillers along Broadway 
may prove interesting alike to those who will not have 
the opportunity to gasp at them personally and to those 
who will visit one or more of the productions and 
wonder “How is it done?” 

“The Broken Wing” is the play referred to above. 
It is fabricated from the adventures ot an American 
airman who crashes his plane in Mexico, In the 
first act a real airplane crashes to the stage with all 
the realism of a dangerous accident. Not long ago the 
maker of che particular airplane used in the show 
asked permission to view the “crash” from behind the 
scenes. He was readily granted permission but advised 
not to do it. 

“It will spoil it all for you,” he was told. 

For this staged “crash,” like many other stage ef- 
fects, is mystifying chiefly because it is done so sim- 
ply. It is well known that the magician often relies 
upon the fact that the mind usually seeks a compli- 
cated, rather than the simple and obvious explanation 
for what we see, to hide his tricks. 

In this case a carefully selected rope is attached to 
the airplane in such a way that it breaks just before 
the machine strikes the stage and takes up most of the 
shock of fall. The wings are loosely fastened so that 
they break off when the rope snaps. The airplane is 
complete with its engine but the compression has been 
relieved and the propeller is given a whirl just as 
the machine starts its drop. It carries two men in its 
plunge to the stage and a real airplane motor roaring 
in the wings, up until the instant of the fall, makes the 
illusion convincing. A safety cable, anchored back of 
the stage, passes through the fuselage and around the 
motor so that there is no chance that the machine, 
weighing over a thousand pounds, will plunge into the 
audience. The strength of the check rope, the height 
of the fall, etc., have been calculated so nicely that 
the same machine is able to crash to the stage every 


day, and sometimes twice a day, with only minor re 
pairs from time to time 

In “Sally,” a new Ziegfeld production, the audience 
is started during a ballet scene in the last act when 
the whole stage, carrying a chorus of about thirty, 
moves forward until it covers the orchestra pit, and 
then glides back into place. 

The mechanism of this effect also is very simple. 
The stage used is a double one, the upper stage being 
simply a low platform mounted on wheels, the forward 
half having no support. During the first part of the 
scene two wedge-shaped platforms fit snugly against 
the forward edge, serving to give it the appearance of 
a solid stage only slightly elevated and to support the 
forward half. Just before the stage is moved forward, 
these pieces are pulled into the wings. Most of the 
chorus is moved to the back of the stage so that it will 
not tilt and it is then moved forward by means of a 
windlass mounted beneath. A safety cable allows the 
stage to go forward a certain distance and then it is 
pulled back and the wedges slide back into place. 

The New York Hippodrome is famous for its elab 
orate stage effects and it supplies this year perhaps 
the most mystifying of the “thrillers.” In the final 
act a considerable portion of the chorus march with 
heads erect, like soldiers on dress parade, down a set 
of steps into the great bathing pool with which the 
stage is equipped. They sink down step by step until 
the crowns of their heads finally disappear beneath the 
water. The strange part is that they do not come to 
the surface. Apparently they have been swallowed up 
or dissolved by the water. 

From “back stage one sees quite a different per 
formance. As each girl sinks beneath the water she 
dives and swims beneath the water to the front of the 
tank and then comes to the surface under a_ shield 
dropping from the footlights. They walk to the side 

(Continued on page 118) 


world’s rats. 
Now the queer feature of this war is that the rat 


are not altogether to blame They simply are the 
agents for the ultimate enemy. They carry the lice on 


their hairy coats; and the lice, in turn, carry the 
bacilli which are the true and ultimate trouble makers 
The rats bring the lice to the living quarters of man, 
and the lice in due course attempt to attach 
selves to man It is by stinging man that the lice 
introduce the bacilli into 
thus completing the chain of 
bottom of many plagues, 

Of rats there are a great many. It is estimated that. 
in Paris alone there are over five million rats 
erably more than the human population rhe damage 
caused by 


them 


dangerous man’s system, 


events which are the 


onsid 


these rats is too well known to 
elaboration; a person of mathematical mind 
find much diversion in calculating how much food such 
a vast colony of rats consumes a year ; 
The war on rats may be conducted on an offensive 
or defensive basis, depending upon conditions. In of 
fensive operations the character of the work varies 
according to whether the rats are hunted in the open 
or in spaces capable of being hermetically sealed, Ob 
viously, the best methods are those which destroy the 


lice as well as the rats, for-there is little gained if the 


require 


night 


lice are permitted to seek refuge on man or nearby 
animals 

In places capable of being hermetically sealed, re- 
course is had to asphyxiating gas, and as a rn 
sulfurous gases are employed, The heavy gases are 
directed into corners in order that they may 


into rat holes and hidden places. The operation tet 


ink down 


minuted, the space is energetically ventilated to render 
the atmosphere normal and to prevent the deterioration 
of various surfaces, which are often affected especially 
when warm and humid 


traces of gas can be destroyed by vaporizing ammonia 


guses are used. The last 


(Continued on page 118) 

















Left: An electric flash lamp serves to blind the rats in this underground passageway while one of the hunters swoops down on them with his net. : 
The men shown in both these views are professional rat hunters, undertaking contracts for ridding institutions of rat 


the rats in a hermetically sealed space. 


With the rat hunters of Paris. 


Right: Preparing the gas generator for gassing 


These men have made rat hunting a profession and receive high remuneration for their efforts 
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The Winning Essay for the Eugene Higgins Five Thousand Dollar Prize 


By “Zodiaque” 


(L. Bolton, London, England ) 






































! cquainted Taking into account these revised views 
po of lengths and times the mechanical 
their dis V their work of gradual elimination of those essays which were principle of relativity may be extended 
perpendiculat not the best, the Eimstein Judges found that by all means the most to physical laws generally as follows; 
e by their effective test to apply was that which arises from the fact that when i unaccelcrated frames of reference are 
pespenc a man writes about the Einstein theories in 3,000 words, the most mo- Cenpen fer Che Serene Sy ee 
| of a flat : : . . , : eral laws of phusics. In this form the 
Pgpoanen mentous problem confronting him is what to leave oul. Examination of statement is called the Special, or Re 
. ‘wertenaped the essays brought to light without much difficulty about twenty that stricted, Principle of Relativity, because 
ceiaiil a stood out well above the others in this regard. Mr. Bolton's winning it is restricted to unaccelerated frames of 
ed gether essay is the example par excellence of this merit of advantageous Se- reference Naturally the laws of clas- 
x, must lection. Everybody will of course agree that he says admirably what sical mechanics now require some modi- 
the event he has to say; but the real reason why his essay was ultimately chosen fication, since the suppositions of un- 
= Ure pecs! over its most pressing rivals was the extraordinarily fine judgment which alterable lengths and times no Bae 
tl h locate . ' , ; apply. 
‘ ‘ he used in dec iding just wnat he would say and what he would leave 
a sin unsaid. We do not believe it would be possible to make any material The Four Dimensional Continuum 
, r pl improvement upon Mr. Bolton's selection of the ground to be covered Lengths and times therefore have not 
jemented in an essay of this character. THE EINSTEIN EpITor. the absolute character formerly attrib- 
‘ tin if uted to them. As they present them- 
' Ihe selves to us they are relations. between 
' the object and the observer which change 
{ tie ‘ to state that /) The measure of the velocity of light in racuo is as their motion relative to him changes. Time can no 
licating how these conditions unaffected by relative motion between the ob longer be regarded as something independent of posi- 
\ ‘ | vill server and the source of ligh tion and motion, and the question is what is the re- 
1 Fra f Reference, and ever Both these postulates are well established by experi ality? The only possible answer is that objects must 
©] led with sue t ment The first may be illustrated by the familiar be regarded as existing in four dimensions, three of 
\ the jects which difficulty of determining whether a slowly moving these being the ordinary ones of length, breadth and 
ed his train one happens to be sitting in, or an adjacent one, thickness, and the fourth, time. The term “space” is 
in motion rhe passenger has either to wait for applicable only by analogy to such a region; it has 
me all possible frat bumps (that is, accelerations) or else he has to look heen called a “continuum,” and the analogue of a 
in r class of frames is mort it at some adjacent objects which he knows to be point in ordinary three-dimensional space has been 
for the ithematical statement fixed, such as a building (that is, he has to perform an appropriately called an “event.” By “dimension” must 
rhis for experience to decide, and experiment on something outside his system), before he understood merely one of four independent quanti- 
r ty a statement embodying the 1 can decide ties which locate an event in this continuum. In the 
rhe second postulate is an obvious consequence of nature of the case any clear mental picture of such a 
the wave theory of light. Just as waves ip water, once continuum is impossible; mankind does not possess the 
The Mechanical Principle of Relativity started by a ship, travel through the water with a requisite faculties. In this respect the mathematician 
ch frames are velocity independent of the ship, so waves in space enjoys a great advantage. Not that he can picture the 
tatement of travel onward with a speed bearing no relation to that thing mentally any better than other people, but his 
ded that their motion is f the body which originated them rhe statement symbols enable him to abstract the relevant properties 
md w it rotation This however is based on experiment, and can be proved in from it and to express them in a Torm suitable for 
he general statement that dependently of any theory of light exact treatment without the necessity of picturing any- 
nee are equivalent for It is not difficult to deduce from these postulates thing, or troubling whether or not the properties are 
) ! mechanics rh ertain remarkable conclusions relating to the sys those on which others rely for their conceptions, 
ple of relativity tems of two observers, A and BE, in relative motion, 
. ever that the laws of dy mong them the following Gravitation and Acceleration 
dl ‘ th following a 1) Objects on B’s system appear to A to be shorter The limitation of statements of general law to uni 
in the direction of relative motion than they ap- formly moving systems is hardly satisfactory. The 
lies at ected by the mo pear to B very concept of general law is opposed to the notion of 
! reference (2) This opinion is reciprocal $ thinks that A’s meas limitation But the difficuties of formulating a law 
| ‘ ected urements on A’s system are too great. so that the statement of it shall hold good for all ob 
t al eng en ed on his own (5) Similarly for times: each observer thinks that the servers, Whose systems may be moving with different 
relatin moving observers ap other's clocks have a slower rate than his own, so and possibly variable accelerations, are very great. 
to both observers, or that lengths of that B's durations of time appear shorter to B than Accelerations imply forces which might be expected to 
cks do not alter whatever the to A, and conversely upset the formulation of any general dynamical prin- 
n observer These assumptions (4) Events which appear simultaneous to A do not in ciples, and besides, the behavior of measuring rods and 
t is searcely perceived that they general appear so to B, and conversely. clocks would be so erratic as to render unmeaning 
' Yet this is the case, and as a (5) Lengths at right angles to the direction of motion such terms as rigidity and measured time, and there 
f sre both untrue are unaffected fore to preclude the use of rigid scales, or of a rigid 
(G) These effects vary with the ratio of the relative frame of reference which is the basis of the foregoing 
The Special Principle of Relativity velocity to that of light. The greater the relative investigation. 
, ecelerated frames of reference are velocity, the greater the effects. They vanish if The following example taken from Einstein will 
the purposes of mechanical laws, this there is no relative velocity make this clear, and also indicate a way out of the 
; ase physical laws generally as long as (7) For ordinary velocities the effects are so small difficulty. A rotating system is chosen, but since rota- 
7 ous are adhered to lectromag as to escape notice. The remarkable point how- tion is only a particular case of acceleration it will 
er their form according to the motion ever is their occurrence rather than their magni- serve as an example of the method of treating acceler- 
” reference: that is to say, if these sup tude, ated systems generally. Moreover, as it will be seen, 
, true, electromagnetic agencies act in (8S) The observers similarly form different estimates the attribution of acceleration to the system is simply 
ording to the motion of the system of the velocities of bodies on each other's systems. a piece of scaffolding which can be discarded when the 
, » 4 rhere is nothing a priori impossi The velocity of light however appears the same to general theory has been further developed. 
} i oes not agree with experiment. The all observers. Let us note the experiences of an observer on @ 
f ty on the earth is rotating disk which is isolated so that the 
urily g from hour to hour observer has no direct means of percei¥- 
rl g changes occur In ing the rotation. He will therefore refer 
e actions It has however . ‘ me ‘ , . all the occurrences on the disk to a frame 
certained that on discarding these E, the Judges - the Einstein Prize Essay Contest, hereby of reference fixed with respect to it, 
sa am Gidhcalie’ Glannnente: aud state that it is our united judgment that the essay “Relativity,” and partaking of its motion. 
n laws retain their form submitted under the nom de plume ‘‘Zodiaque,” is the best He will notice as he walks about om 
tnnees of unaccelerated essay received within a proper interpretation of the conditions and aims the disk that he himself and all the ob 
According to the theory of rela of the contest; and we award to its author the prize of $5,000 offered jects on it, whatever their constitution oF 
the correct view which replaces by Mr. Eugene Higgins of Paris. state, are acted upon by a force directed 
' tions is deducible from the ? f2 away from a certain point upon it and if 
, stulates keryk fe creasing with the distance from that 
experiment conducted on his 4 J os point. This point is actually the center 
mn can an observer detect é A oa of rotation, though the observer does not 
maccelerated motion of his : recognize it as such. The space on the 
ie disk in fact presents the characteristi¢ 
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properties of a gravitational field. The force differs 
from gravity as we know it by the fact that it is di- 
rected away from instead of toward a center, and it 
obeys a different law of distance, but this does not 
affect the characteristic properties that it acts on all 
podies alike, and cannot be screened from one body by 
the interposition of another. An observer aware of 
the rotation of the disk would say that the force was 
centrifugal force; that is, the force due to inertia 
which a body always exerts when it is accelerated. 
Next suppose the observer to stand at the point of 
the disk where he feels no force, and to watch some- 
one else comparing, by repeated applications of a small 
measuring rod, the circumference of a circle having 
its center at that point, with its diameter, The meas- 
uring rod when laid along the circumference is moving 
lengthwise relatively to the observer, and is there- 
fore subject to contraction by his reckoning. When 
laid radially to measure the diameter this contraction 
does not occur. The rod will therefore require a 
greater proportional number of applications to the 
circumference than to the diameter, and the number 
representing the ratio of the circumference of the 
cirde to the diameter thus measured will therefore be 
greater than 3.141594, which is its normal value. 
Moreover the relative velocity decreases as the center 
is approached, so that the contraction of the measur- 
ing rod is less when applied to a smaller circle; and 
the ratio of the circumference to the diameter, while 
still greater than the normal, will be nearer to it 
than before, and the smaller the circle the 
less the difference from the normal, For 
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first sight seem hopeful. Nevertheless this has been 
done. The system consists in defining points not by 
their distances from lines or planes (for this would in- 
volve measurement) but by assigning to them arbi- 
trary numbers which serve as labels bearing no rela- 
tion to measured distances, very much as a house is 
located in a town by its number and street. If this 
labeling be done systematically, regard being had to 
the condition that the label-numbers of points which 
are close together should differ from one another by in- 
finitesimal amounts only, it has been found that a 
system of geometry can actually be worked out. Per- 
haps this will appear less artificial when the fact is 
called to mind that even when standards of length are 
available no more can be done to render lengths of ob- 
jects amenable to calculation than to assign numbers 
to them, and this is precisely what is done in the 
present case, This system of labeling goes by the 
name of “Gaussian codrdinates” after the mathemati- 
cian Gauss who proposed it. 

It is in terms of Gaussian coérdinates that physical 
laws must be formulated if they are to have their 
widest generality, and the general principle of rela- 
tivity is that all Gaussian systems are equivalent for 
the statement of general physical laws. For this pur- 
pose the labeling process is applied not to ordinary 
space but to the four dimensional space-time continuum, 
The concept is somewhat difficult and it may easily be 
aggravated into impossibility by anyone who thinks 
that he is expected to visualize it. Fortunately this is 
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Some Einstein Contest Personalities 
By the Einstein Editor 


T IS appropriate at this time to say a word in regard 

to Mr. Eugene Higgins, the donor of the splendid 
prize of $5,000 for the best essay on the Einstein 
Theory of Relativity, which was announced for the 
first time in this paper some months ago. 

Mr. Higgins is a graduate of Columbia University: 
wus brought up in New York and lived here for many 
years. He is a bachelor, with the freedom that <all 
that implies; and with no special ties to keep him 
in this country he has traveled extensively abroad 
He has a handsome residence on the banks of the 
Seine, in the city of Paris, and makes occasional 
trips to this country to look after his interests here. 
He is a gentleman of refinement and culture, in 
terested in all that pertains to intellectual life, and 
particularly to physics and mathematics. It is his 
interest in this particular line of work which has 
prompted him to offer this magnificent prize for the 
best essay on the subject of Relativity. 

It has never been announced, but perhaps it is ap. 
propriate at this time to state that it was Mr. Higgins 
who some years ago offered a prize of $500 for a 
mathematical which was published in the 
ScreENTIFIC AMERICAN at that time. It was his wish 
that his name should not in any way be connected 
with the last mentioned gift to the development of 
This is in entire harmony with his character, 

which is one of self-effacement: it was 


essay 


science, 





only after considerable persuasion that 





circles Whose centers are not at the point 
of zero force the confusion is still greater, 
since the velocities relative to the ob- 
server of points on them now change 
from point to point. The whole scheme 
of geometry as we know it is thus disor- 
ganized. Rigidity becomes an unmeaning 
term since the standards by which alone 
rigidity can be tested are themselves sub- 
ject to alteration. These facts are ex- 
pressed by the statement that the ob- 
server's measured space is non-Euclidean ; 
that is to say, in the region under con- 
sideration measurements do not conform 


only. 


a comparatively large number. 


LIKE from the nature of the subject, from the fact that Dr. 
Eddington has written a rather bulky book about it, and for 
that matter from our remarks on the opposite page, it should be 

clear to the reader that Mr. Bolton has by no means exhausted or at- 
tempted to exhaust his subject. 


he allowed his name to be used in con 
nection with the present prize It goes 
without saying that he has absolutely 
no ulterior motive beyond his desire for 
the advancement of scientific knowledge 
in general, 


A few of the very best of the com- It is hardly necessary for us to men 
peting essays we shall print in full in subsequent issues of the SCIENTIFIC tion to our readers the fact that these 
AMERICAN and the SCIENTIFIC AMERICAN MONTHLY; but a few 
We shall, on the other hand, print portions of and extracts from 
The aim will be to set before our 
readers everything of real value which the contest has brought out: but 
to use no more space in duplication than is unavoidable, and to print 


prizes have been offered by Mr. Higgins 
without any prompting or suggestion on 
our part. It has been thought by the 
Editor that it would not be proper for 
us to make this announcement, however, 
without having these facts thoroughly 


to the system of Euclid. nothing that requires any serious editorial questioning. Many of the understood by our readers. We venture 

The same confusion arises in regard to excerpts which will thus appear will cover points which Mr. Bolton to follow this attitude without the 
clocks. No two clocks will in general go leaves untouched; many will develop more fully or to better advantage knowledge of Mr. Higgins, with whom we 
at the same rate, and the same clock will points on which he leaves something to be desired in either of these re- have no opportunity of communicating 


alter its rate when moved about. 


The General Principle of Relativity 
The region therefore requires a space- 


Spects. 


We shall emphasize at all times that Mr. Bolton's essay is not 
the only thing of value that has come out of the contest, and that no 
reader can do justice to the relativity theories by reading it and ignoring 


as to his wishes except by cable, 
We regret that at the present time it 
is not possible for us to supplement this 


hag information about the donor of the prize 
time geometry of its own, and be it noted the others. In publishing other essays or parts of essays, and with a similar statement about the win- 
that with this special geometry is asso- even in calling specific attention to the points in which they add to or im- ner. Mr. Bolton, we suppose, may fairly 


ciated a definite gravitational field, and 
if the gravitational field ceases to exist, 
for example if the disk were brought to 
rest, all the irregularities of measurement 





prove upon Mr. Bolton's essay, we are in no sense criticising the latter, 
or saying anything on which a just complaint against the award of the 
Judges may be based.—THE EINSTEIN EDITOR. 


be called unknown in a strictly scientific 
sense, though he is a professional man 
of distinction in his field. He is on the 
staff of the British Patent Office, in a 











disappear, and the geometry of the region 








becomes Euclidean. This particular case 

illustrates the following propositions which form the 
hasis of this part of the theory of relativity : 

(1) Associated with every gravitational field is a 
system of geometry, that is, a structure of meas- 
ured space peculiar to that field. 

Inertial mass and gravitational mass are one and 
the same. 

(3) Since in such regions ordinary methods of meas- 
urement fail, owing to the indefiniteness of the 
standards, the systems of geometry must be inde- 
pendent of any particular measurements. 

The geometry of space in which no gravitational 
field exists is Euclidean. 

The connection between a gravitational field and its 
appropriate geometry suggested by a case in which 
acceleration was their common cause is thus assumed 
to exist from whatever cause the gravitational field 
arises. This of course is pure hypothesis, to be tested 
by experimental trial of the results derived therefrom. 

Gravitational fields arise in the presence of matter. 
Matter is therefore presumed to be accompanied by a 
special geometry, as though it imparted some peculiar 
kink or twist to space which renders the methods of 
Euclid inapplicable, or rather we should say that the 
geometry of Euclid is the particular form which the 
more general geometry assumes when matter is either 
absent or so remote as to have no influence. The drop- 
Ping of the notion of acceleration is after all not a 
very violent change in point of view, since under any 
circumstances the observer is supposed to be una- 
ware of the acceleration. All that he is aware of is 
that a gravitational field and his geometry coexist. 

prospect of constructing a system of geometry 
which does not depend upon measurement may not at 


(4 


not necessary; it is merely one of these irrelevancies 
to which those who are unaccustomed to think in sym- 
bols are liable. 

It will now be seen that among physical laws the 
law of gravitation stands pre-eminent, for it is gravi- 
tating matter which determines the geometry, and the 
geometry determines the form of every other law. 
The connection between the geometry and gravitation 
is the law of gravitation. This law has been worked 
out, with the result that Newton's law of the inverse 
square is found to be approximate only, but so closely 
approximate as to account for nearly all the motions of 
the heavenly bodies within the limits of observation. 
It has already been seen that departure from the En- 
clidean system is intensified by rapidity of motion, and 
the movements of these bodies are usually too slow for 
this departure to be manifest. In the case of the 
planet Mercury the motion is sufficiently rapid, and an 
irregularity in its motion which long puzzled astrono- 
mers has been explained by the more general law. 

Another deduction is that light is subject to gravita- 
tion. This has given rise to two predictions, one of 
which has been verified. The verification of the other 
is as yet uncertain, though the extreme difficulty of 
the necessary observations may account for this, 

Since light is subject to gravitation it follows that 
the constancy of the velocity of light assumed in the 
earlier part of this paper does not obtain in a, gravi- 
tational field. There is really no inconsistency. The 
velocity of light is constant in the absence of gravita- 
tion, a condition which unaccelerated motion implies. 
The special principle of relativity is therefore a limit- 
ing case of the general principle. 


position which we are unable to define 
exactly at this writing, but which is one 
of rank It will be recalled that Einstein himself 
was in the Swiss Patent Office for some years 

That Mr. Bolton did not take the prize through 
default of serious competition will be evident from a 
brief mention of a few of his most distinguished com 
petitors. Dr. William H, Pickering of the Harvard 
Observatory in Jamaica; our own Dr. Russell, Royal 
Astronomical Society medalist for the year; and Dr 
William de Sitter, the distinguished Netherlander 
are among the astronomers of note who took part in 
the contest. Other continental competitors were 
Schlick, author of “Space and Time in Contemporary 
Physics,” and Becquerel, who should need no word of 
introduction. Perhaps the most distinguished British 
name which was given up by any of the little sealed 
envelopes was that of H, H, Turner, of Oxford; others 
were Dr, KE. N. da C, Andrade, Professor of Physics in 
the Ordnance College at Woolwich, and Dr. T. Royds, of 
the Kodaikanal Observatory in southern India, Among 
American physicists we find the names of Prof. H 
F. Moore, of the University of Illinois; Dr. J. S. Ames, 
of Johns Hopkins; Dr, W. F. Swann, of the University 
of Minnesota and Dr. A. G. Webster, of Clark Univer- 
sity. Dr. G. D. Birkhoff, of Harvard, we should say 
heads the list of mathematicians pure and simple who 
competed; and we must list the well known meteor 
ologist, Dr. Alexander McAdie, of Harvard, an oc 
easional contributor to our columns. That even the 
men whose primary interest lies in the severely prac 
tical direction are not strangers to the intricacies 
of abstract theory is indicated by the entry of Dr. ©. 
E. K. Mees of the giant commercial photographic 
laboratory at Rochester. In short, Mr. Belton has 
come out at the top of a very distinguished company. 
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Upstream and downstream views of the 


Lake Hodges multiple-arch dam, showing the novel concrete construction employed 


The Big Dam on the Little San Diego 


\ Multiple-Arch Structure of Unusual Height and Some of the Principles Involved in Its Construction 
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Not the dam of concrete: 
pressure pipe have been constructed of the same ma- 
terials Apparently a chief factor in selecting con- 
crete for the flume and pipe rather than wood is the 


only is but a flume and 


desirability, or perhaps necessity, of using something ~ 


that will not burn Fires in the brush have caused a 
good deal of trouble, but they will naturally not do 
much to the concrete 

rhe cost of the dam, exclusive of accessory struc- 
tures, has been about $4,000,000 Its site is some 10 


miles from the mouth of the river. The flutes or arches 
are supported by 25 buttresses which are spaced at in- 
tervals of 24 feet, center to center. At the bottom 
buttresses are much thicker than at upper levels. 
at the very bottom, the thickness is 4 feet. 
thickness is decreased gradually to 114 feet at 
feet the stream. From this level 
ip, the thickness remains undiminished. All this is 
testimony to the heavy that have to be re- 
sisted at the lower levels. The curvature of the arches 
is on a circle having a radius of 13 feet 1014 inches. 
Chis is on the upstream face. On the downstream face, 
the curvature especially in the lower levels, 
with the height However, from a level 


the 
That is, 
rhis 
the level, 63 above 


pressures 


varies, 
above stream. 


7) feet above the bed of the stream bed on up the 
arches each have uniform thickness, I have said that 
the structure is of reinforced concrete; but this is 


not entirely correct, The buttresses are without rein- 
forcement The arches, on the contrary, are rein- 
forced both horizontally and up and down along the 


slant. The reinforcement is anchored in the upstream 
side of the buttresses. Moreover, the reinforcement is 
so located in the arches as to form a kind of “fabric” 
near the outer and also near the inner surface. The 
concrete in the arches is an especially rich mixture 
(1:2:4): that in the buttresses is nearly as rich 
(1:24%4:5). The upstream face of the arches was 


given a coating by the use of an apparatus which 
throws a jet of mortar or grout. 

The spillway, consisting in part of one end of the 
and in part of the rock ledge, is alto- 


concrete dam 


gether 360 feet long and is 15 feet lower than the crest 
of the main portion of the concrete structure, 


It seems 


that the maximum flow accurately known was a 
flood of 72,100 second-feet. The requirement was im- 
posed by the State that the spillway should provide 
for the passage of this flow. Hence the cut into the 
side of the ravine. A tunnel in line with the length of 
the dam has been constructed underneath the spill- 
way. It is 192 feet long and 4 x 6% feet in cross- 
section. It is conerete lined. Its purpose is to provide 
for access to the control valves underneath the dam. 
At its terminus, on the stream side, the tunnel con. 
nects with a series of concrete foot bridges which ex- 
tend through the remainder of the dam. From these 
bridges in the buttresses, the blowoff and service gates 
may be operated. All this provision is especially for 
use during high water. Control might have been ar- 
ranged at the crest; but then a bridge would have been 
needed along and over the spillway. The objection to 
this is that the necessary piers would eut down the 
capacity of the spillway to pass the 70,000 second-feet. 

During the low water periods there is access through 
the downstream face of the spillway for the operators, 
admitting to the control chamber for the irrigation sup- 
ply. Here the water is turned on and off. There are 
half a dozen outlet gates, so set as to draw water from 
the lake at vertical intervals of 10 feet. Each of 
these gates has its individual pipe-connection with the 
irrigation main-conduit. These pipes are of strongly 
reinforced concrete and are bedded on the rock and 
secured co the buttresses, At the very lowest region 
of the dam are several blow-off valves. To reach the 
control device, the operator comes down a concrete 
stairway extending down from one of the foot bridges 
already mentioned. 

When filled to capacity, the dam will restrain a lake 
115 feet deep. The 30,000 acre-feet of water stored 
here is to be used at more or less distant points. There 
is a conduit 4144 miles long which serves to carry the 
water toward the coast. It consists of a ditch which 
has been lined with concrete. At places, the conduit is 
covered with concrete slabs, the object in view being 
to prevent the invasion of rocks rolling down the moun- 
tain side. There are a number of inverted siphons. 
These are used to get the water across ravines oF 
other depressions. Some of these are, at their lower 
part, under a pressure corresponding to a 90-foot head 
—that is, to 39 pounds pressure per square inch, There 

is also an amount of steel flume. The steel 
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flume and the lower parts of the concrete 
siphons are carried by concrete trestles. 
The siphons are 42 inches in diameter 
and are reinforced. The trestles have 
been constructed of pre-cast interchangea- 
ble units. It is said that the cost of the 
trestles was much less because of this 
substitution for the ordinary method 
which proceeds by pouring the concrete 
in situ. 

The dam which impounds the water is 
Hodges Dam and the body of water Lake 
Hodges. The conduit delivers to a se 
ond lake which is known as San Die 
guito Reservoir. This second lake is ere 
ated by another multiple-arch dam. It 8 
50 feet high and 650 feet long. Conerete 
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Forty-two-inch concrete siphon on the San Dieguito project 


(Continued on page 119) 
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Clearing Away the Sears of War The machine is carried by two wheels while the end mounted on the sides of the threshing wheels. These 
HE recent war, considered in an atmosphere three f the tongue is supported by a center wheel to facili- notched paddles mesh loosely. The stalks of the pliant 


thousand miles away from the former battlefields, tate turning at corners. A chain sprocket on the larger are stiff when the seed is ripe and upon being drawn 
may be an old story. But to those who have had to axle drives an overhead shaft bearing four large through are bent into series of angles which hold while 


live in the shambles of the great conflict, the paddle or threshing wheels at a high speed. Parting the seed 


is beaten off. A draft of air drops the seed 


war is by no means over so far as its effects guides compact the stalks as they are drawn through into conveyors that carry it back to a bin, where it is 


are concerned. a series of fin shaped paddles, some rigid, others screened 


Thanks to the courtesy of President 





Andre ‘Tardieu of the Comité des 
Régions Dévastées, we are enabled to 
present a number of striking facts and 
figures concerning the gigantic task 
facing the French people, and what prog- 
ress they have already made despite 
the serious limitations imposed by lack 
of sufficient finances, scarcity of coal, 
and absence of German assistance. 

Of 2,728,000 persons driven out of the 
devasted region by the invading armies, 
2,023,000 have returned. The war caused 
the destruction of 4,068 municipalities, 
of which number 4,006 have been re- 
established. Before the war there were 
6,445 schools in the devasted region; to- 
day 5,345 have been re-established. In 














all, 574,777 houses were either entirely Copyright, Keystone View Co. : ‘ r 
Deh as at least half destroyed. By Reconstructed Verdun, showing the library and print shop. Most of the 
ontd cane. the Beench hed webelee 13.100 rebuilding in France is in the form of frame construction 


houses, repaired 178,500 houses, and 
erected 46,570 temporary — structures. == 
These structures afforded shelter to j X 
887,000 inhabitants; the rest of the popu- 
lation in the devastated region have been 
living in such houses as remained un- 
destroyed. The problem of rebuilding is 
a two-fold one: first, the land must be 
cleared away, and, secondly, the rebuild- 
ing must be carried on with such ma 
terials and labor as are available. In 
many instances the ruins are such that 
it is not feasible to clear them away. 
One cannot imagine what a destroyed 
town means in terms of broken stone, 
loose brick, piles of plaster, shattered 
glass, and huge, deep holes. To remove 
such a mass of débris is often more dif- 
ficult and costly than to select a new 
site and build a new town from the 
ground up. 

Of arable lands, the war ruined 9,810,- 
000 acres, of which 8,068,000 acres have 
been cleared of projectiles, and 6,687,000 | 
of iron wire. The French have plowed 
3,756,000 acres; 134,000,000 cubic meters 
of trenches have been filled in, and 
182,000,000 cubic meters of iron wire net- 
works have been cleared away. 

The war destroyed 1,397 miles of 
standard gage, and 1,483 miles of local 
track. Of this mileage, only 737 miles 
had been replaced up till last April. Of 
the French canals, 992 miles were de- 
stroyed, and 488 miles have been re- 
paired. The roads’ suffered heavily, 
32,081 miles being destroyed. The 
French have repaired 1,215 miles and im- 
proved 9,962 miles. Of factories, the 
war destroyed 11,500. Since the termina- 
tion of hostilities the French have re- 








All these logs represent but one Douglas fir tree, a species that often 
attains a height of 250 to 300 feet 


























established 3,540 factories, which are 
now operating, and 3,812 are being re- 
built. 








A New Sweet Clover Harvester 
A’ a soil builder sweet clover is rapidly 
gaining favor in all parts of the 
country. The great drawback to a more 
universal use, in one sense, has been the 
lack of adequate machinery to harvest the 
seed for planting or sowing purposes. 
Until lately the only way to obtain the 
seed was to cut the crop with a binder 
or mower and thresh in a clover huller, 
and should the residue be returned to 
the land it would be difficult to plow 
under with satisfactory results. With 
& new harvester invented by an Illinois 
man it is now possible to remove the seed 
and the plant is left standing to be 
plowed under in order thoroughly to en- 
ich the soil. 
Virtually the machine is pushed through 
the clover field, when in operation, by 














fc seg hi “ ae : 
bur horses, while two men operate it. Consett, Revetens View Go. 


Cue man tends to the screening and New system of unloading coal recently installed on barges in 
sacking while the other drives the team. San Francisco Harbor 


and sacked. A nine foot swath is taken by 


the machine in the field being harvested 
The mechanism is easily raised or lowered 
us it is necessary. 


Scientific American Monthly for 
February 
= NLY the other day some dull and 
tedious occupant of a professor 

chair solemnly remarked that the 
metrologist must be compared to the plow 
horse, patiently digging his furrow 
while the man of new and original ideas 
is the race-horse, swiftly covering space 
to the plaudits of an admiring crowd 
The metaphor is not entirely displeas 
ing to me, for when once the race i 
over, what is there to show for it, but 
a little dust and a little noise, while in 
the furrow traced by the steady plow 
norse, the coming harvest wili tomorrow 
lift its head.” Thus spake M. Charles 
Edouard Guillaume, winner of the Nobel 
Prize for Physics, in an interview for 
the ScreENTIFIC AMERICAN MONTHLY M 
Guillaume is the director of the Inter 
national Bureau of Weights and Meas 
ures, located at St. Cloud The article 
proceeds to describe the interesting ap 
paratus developed and employed at that 
famous Bureau. 

Fifteen years ago Vesuvius blew off its 
head in a very violent eruption. Since 
then it has been gradually building up a 
new cone on the floor of the old crater 
The process has been studied by Frank 
A. Perret, the well known volcanologist, 
and he explains this bit of voleanic archi 

(Continued on page 120) 

A Tree to the Train Load 
|b pwr fir is the name given to one 

of the finest timber trees in the western 
part of the United States. And it dvesn’t 
require more than one tree to make a 
train load, when one is dealing with 
Douglas fir. 

Proof of this is found in the ae 
companying illustration which shows 
such a tree cut into car lengths for con 
venience of transportation The di 
ameter of the log in the foreground is i 
feet 7 inches. That is by no means an 
extraordinary growth, for specimen 
with a diameter of 15 feet are common 
and travelers in the belt where the, 
grow report having seen them 20 feet in 
diameter and. tapering straight. to a 
height of from 250 to 800 feet 

The Coast Range of the Sierras pro 
vides the best trees. Only the famous 
redwood and two or three other growths 
exceed the fir in size, and none except 
the yellow pine produces so much com 
mercial timber. The tree is sometimes 
styled the Oregon pine, but forester ay 
it is more of a hemlock. Its botanical 
name is “false hemlock,” although that 
designation is not generally approved 


Doing Away with Hand Shoveling 
feo equipment shown in the accom 

panying illustration has recently 
been installed on some barges ‘at San 
Francisco, for the purpose of doing away 
with hand shoveling. The shape and size 
of the bottom of each barge are such that 
the clam-shell bucket can pick up every 
bushel of coal without the necessity of 
employing any men for hand shoveling 
When the bucket is filled with coal, it is 
raised to the overhead truck and carried 
to the center of the barge Here the 
coal is dropped into a hopper. From the 
latter the coal is delivered into a skin 
which is attached to a cable and adapted 
to be elevated by the cable to a great 
height where it is automatically dumped 
into a spout which delivers the coal into 
the bunkers of the ship. 
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Artificial Ammonia 


The Claude Process, Now in Successful Operation in France 


By Jacques Boyer 





that these enormous pressures can easily 
be handled. The apparatus does not al- 
low the escape of any noxious vapors in 
the air of the room; the joints of the 
hypercompressor remain tight and tiny 
tubes suffice to hold considerable masses 
of gas. The liquefied ammonia is gath- 
ered in steel tubes and the ammoniacal 
dissolutions, more or less concentrated, 
are put in glass containers. 

What distinguishes the Georges Claude 
method of synthetic manufacture of 
ammonia, from the process invented by 
the German Haber, is the incontestable 
superiority of its yield. With an equal 
volume, the Claude catalyzing tubes pro- 
duce 25 times as much as the colossal in- 
stallations at Oppau (near Ludvigshafen) 
and at Merseburg (near Halle) in which 
the Boche chemist carries on his mannu- 
facture, 

The capital importance of this new 
born industry can be seen at a glance. 


“the * ree 2 well an the mR The production of synthetic ¢ ia by 
, . rhe laboratery room from which, with the aid of the monometers and pyrom- he PEOGUEtioN Of synthete Gumons Ty 

















f the elements to be used in the eters shown, the processes of combining the hydrogen and nitrogen means of nitrogen from the inexhausti- 
pparut Ingenious devices into ammonia are controlled ble air and electrolytic hydrogen assures 
besid the cooling of the to France in war times the possibility of 

tall the catalyzing substances which is constantly maintained by regulating the ad- manufacturing without limit the explosives necessary 

the factory, one sees on one side a mission to the hyperecompressor, The small gaseous for her defence, and in peace time, allows her to ob- 

or the production of nitrogen extracted from admission is regulated by means of a regulating valve tain cheaply sulfate of ammonia, the fertilizer so neces- 

ir by the liquefying process The functioning of placed below the tube and the pereentage of ammonia sary for the development of her agriculture. 

pparatus is based, as is well known, upon the is determined by allowing the outflowing gases to z . 
Hmulation of cold resulting from a series of suc pass through a sulfuric solution and then through a Kaolin 

discharges of the compressed gas gas meter ye eng its most familiar use in pottery, kaolin 

vhere, hydrogen electrolytically produced is ob In order to avoid a possible explosion, the tube con- finds application in the paper industry as a 

d When this is done, the gaseous mixture of taining the catalyzer and in which the synthesis of filer. This clay is obtained by washing kaolin in long 

wen and hydrogen is prepared in advance; great ammonia is effected, is put in a concrete well outside troughs under conditions which permit that portion 

taken to rid this mixture of all traces of oxy the buildings. Each catalyzing tube is 2% meters best suited for ceramics to float off, while the heavier 

before it tllowed to pass in contact with the long, 2 centimeters thick and has an inside diameter of particles, which go to the paper trade, sink to the bot- 

matter, It is then hypercompressed at 1,000) 0.018 meters. Once it is started, the reaction contin- tom About two parts of kaolin suitable for paper 

eres and metallic gages measure this pressure ues without any difficulties. What is remarkable, is filler are obtained from three parts of raw material. 

















= 


“The « - aaa in ohh h the nitrogen is produced from the air by liquefaction. 2. The compressor which feeds the air into the column of the previous view. 3%. The huge scale on which the process 
may be carried out is indicated by the magnitude of these electrolytic separators that supply the hydrogen 


The apparatus with which M. Claude obtains hydrogen and nitrogen for the manufacture of ammoniz 
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1. Pile after treatment; reinforced with chicken wire and built out ten inches to its original size, protection is now absolute. 2. The dry sand-and-cement mixture is forced through a fine spray of 
water, gathering moisture for cementing at the point of contact. 


3. The flat cars that supply ammunition for the cement gun. 


the same pile shown after treatment in the first view. 


4. Condition of a pile after four years’ struggle with the limnuvria 


How piles are protected against the wood borer by use of the cement gun 


The Wood Borer Takes the Count 

OW to protect piling, when driven in salt water, 

from the attacks of the teredo, limnoria and other 
wood borers bas been a problem for years. The cement 
gun is the answer. It has been proven that by 
“shooting” a mixture of three parts sand to one part 
cement into the pile on all sides a covering completely 
impervious to water is obtained—one which does not 
preak off, resists chemical action, and entirely prevents 
the entrance of all forms of animal life. 

When the traction company undertook the survey 
of its electric road skirting the shores of Puget Sound 
between Bellingham and Mt. Vernon, Wash., it faced 
a two-horned dilemma in the first place. It was either 
an expensive rock cut along the face of the mountain 
or a four-mile trestle across the tide flats, a combat 
with earth and rock slides on land or the depredations 
of wood borers in the water. Terra firma was first 
chosen, but after a few weeks’ work, during which 
time enough débris rolled down upon the railroad track 
below to give warnings of perpetual trouble, this plan 
was given up and the company “went to sea.” 

The trestle was driven in 1911. At the end of four 
years the attacks of limnoria had become so serious as 
to require drastic treatment and the erection of forti- 
fications began. It might be mentioned 
that there is a difference between the 


way. Where lime was not used it stood up better, but 
was not water tight and pieces flaked off. Engineers 
then cast about for some method of forcing cement into 
the pile instead of pouring it around the outside. 
Icnter the cement gun. 

The gun itself however, is only a part of the equip- 
ment needed, two flat cars being required to accom- 
modate the entire plant. One of them carries a large 
water-supply tank with a smaller 100-gallon pressure 
tank and an air compressor, while the other carries 
the cement mixer and raw materials. The cement gun 
proper, which is operated by a ground man underneath 
the trestle, is supplied by two lines of hose, one from 
the mixer and the other from the pressure tank. A 
dry mixture of three parts sand to one of cement is 
forced through one hose and water is forced through 
the other. The two streams join at the nozzle of the 
gun, where the solid particles are driven through a 
fine mist or spray and the moistened sand and cement 
penetrate the pile. The operator is able to control 
the supply of water with a hand lever. , Under ordi- 
nary circumstances, the drier the mixture the better 
the results. The mixture is dashed against the piling 
with such force that when hardened it is impossible 
to make an indentation. with a knife, All the voids are 


filled. Where piles were badly eaten away they were 
reinforced with chicken wire before treatment, and 
often built out to a thickness of from eight to twelve 
inches. 

Experiment shows that the application of this 
treatment to partially destroyed piling does not 
strengthen it but merely affords protection This fact 
was ascertained by a test made with two cedar sticks 
13 inches in diameter by three feet long. One was left 
in its natural state and the other cut so ag io re 
semble a pile attacked by limnoria and then built up 
with the cement gun. 

The trestle where the cement gun was used contains 
approximately 5,700 piles, of which 5,200 were treated 
the others being above water line, Costs vary accord 
ing to local conditions and the amount of damage t 
be repaired. In the case here discussed, it was possi 
ble only to work at low tide and it was frequent) 
necessary to clear the track for regular traflie, which 
delayed the work and added to its cost. The best 
estimates available show an expenditure of from 
30 to 35 cents per lineal foot for the treatment 

The next step will be to treat the piles before they 
are driven, and laboratory tests indicate that this 
can be readily accomplished, The piles will be placed 
on rollers, thoroughly wet, and then 
sprayed to get a quarter-inch to a half 





limnoria and teredo, the two most de- 
structive agents. The former feeds on 
the wood while the latter enters it only 
for the purpose of making a home. Lim- 
noria completely destroy the pile, eating 
it out in a cone shape, while the teredo 
honeycomb it, leaving the shell intact. 
Limnoria are never found below the mud 
line, but usually stay some 18 inches 
above it, whereas the teredo is usually 
found higher up. 

At first a short iron casing was placed 
around the base of the pile extending nine 
inches above and below mud line. This 
was used as a form and filled with ce- 
ment, making a coating about one inch 
thick. The pile was then given a brush 
treatment with a one-to-one sand and ce- 
ment mixture which covered all that por- 
tion below the high water line. The pre- 
cautions were only partially successful, 
however, and the work of destruction 
continued. 

By way of experiment, hydrated lime 
was in some cases used in the cement 
mixture, the idea being that it would 
pour inside the casing better; but the 
action of salt water very soon completely 








inch coating. When so treated the « 
ment can only be flaked off with a sledge 
hammer and cold chisel, and ¢he cost 
will of course be much less 


A New Idea in Placing a Big Span 
bon high tide of turbulent waters, so 


frequently destructive, is eccnsionalls 
an ally in accomplishing an engineering 
fent A notable instance is the recent 
undertaking in Washington, D. C., in 


the placing of the initial steel span f 
a new bridge over the Potomae River 

The span, 208 feet long and weighing 
approximately 200 tons, was built on a 
float and lifted into place by a swelli: 
morning tide. The superfluous stracture 
was displaced at low tide during the aft 
ernoon of the same day. 

The magnificent viaduct displaces the 
historic, antiquated Georgetown bridg 
The completed structure rears itself 72 
feet above mean water level, which is the 
height of the clearance arch The road 
way is 84 feet above mean water level 
The solid footings which fermed the 
basis for the floats, located on the piers 








disintegrated the cement mixed in this 


Floating into place the 208-foot span in the new bridge at Washington 


will serve as the resting place for the 
finished viaduct. 
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The Heavens in February, 1921 


The Diameter of Betelgeuse—How It Was Measured and What It Means 
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By Prof. Henry Norris Russell, Ph.D. 


resolving power” of the telescope, but it rather more 
What more important, it is 
found by observation—-much to the astonishment of ex- 
that the “bad due to 
earth's atmosphere, which 
serious damage to the definition of the im- 
iges formed by great instruments, affects the interfero 


than doubles it is even 


perienced astronomers seeing” 


disturbances in the does 
such very 


meter to a very much smaller degree, so that, on poor 


nights when the telescopic imuges seen directly are 
diffused and trembling, and all the fine details are lost, 
the fringes are still easily visible, and can be well 
bserver 


Measuring Star Diameters 
the interferometer can be used to measure the diam- 
well as the separa- 
In this latter case the two 
part that the two 
for a proper separation 
formed by the light 
super 


eter of a small luminous disk, as 
tion of 


sides of the 


i close double star. 

disk play the 
isolated stars did before, and, 
of the slits, the fringe 


same 


systems 


from the opposite sides of the star-disk will be 
and obliterate one another. 
It requires a much larger instrument to measure the 


posed 





At 9% o'clock: March 1 


NIGHT SKY: FEBRUARY AND MARCH 


diameter of a disk than the distance of a pair of double 
stars whose separation is equal to the disk’s diameter ; 
for it is the distance between the middle points (so to 
speak) of the two semicircular halves of the disk, and 
not the distance between their. remotest outer edges, 
that the instrument really measures. But even so, the 
interferometer once more, in this case, greatly increases 
the power of the telescope to which it is applied. A 
further gain is possible, for, as Michleson has done at 
Mount Wilson, a long beam with a carefully planed 
flat surface may be placed across the outer end of the 
right angles. Two mirrors, which can be 
set along this beam at any desired distance from the 
center, receive the star’s light and reflect it inward to 
a second fixed pair of mirrors, which send it down to 
the two and so into the tele- 


telescope, at 


slits already described, 
With this arrangement, the effective distance 
between the slits becomes equal to the distance which 
separates the outer mirrors, and the gaip in resolving 
power is proportionate. 

The apparatus which has just been put into use at 
Mount Wilson, as an attachment to the 100-inch tele- 
maximum separation of twenty 
This gives a resolving power 


scope 


scope, permits of a 
feet between the mirrors. 


At 9 o'clock: Mar. 7 
At 8% o'clock: Mar. 15 
At 8 o'clock: Mar. 22 


equal to that which would be obtained by direct vision 
with a telescope 40 feet in diameter, so that the in- 
strument is incomparably more powerful than anything 
that has ever before been pointed at the stars. 

With the mirrors at their widest separation, white 
stars—even the brightest, like Sirius and Procyon 
still show sharp fringes, which indicate that the ap 
parent diameters of the real disks of these stars are 
too small to measure, even with the great advance in 


instrumental power. But with bright red stars the 
case is different. Observations on Alpha Orionis 


showed a marked decrease in the visi- 
bility of the fringes when the mirrors were eight feet 
apart; and when the distance was increased to ten 
feet the fringes vanished. From this it may be calcu- 
lated that the angular diameter of the star is about 
0.045 second of are. Further measure, giving a more 
precise determination, will probably soon be made. 
Meanwhile it is well to consider what this announte- 
ment means. 


( Betelgeuse ) 


The Case of Betelgeuse 

One twenty-second part of a second of are is a small 
quantity indeed. It corresponds to the 
apparent angular diameter of a disk (or 
of course of a sphere) one foot in diame- 
ter and 850 miles distant. That it should 
be possible to measure anything so small 
is in itself amazing. 

But when we come to turn this angu- 
lar measure into miles, the results are 
even more startling, and this time by their 
greatness. The parallax and distance of 
Betelgeuse are not yet known with any 
great degree of precision; for the star 
is very remote, and its parallax so small 
that even the best measures are affected 
by a large percentage of error. From the 


existing material (which will doubtless 
be supplemented by additional observe- 


tions within the next few years) it ap- 
pears that the parallax is probably about 
0.012 or 0.015 seconds, and the star’s dis- 
tance some 200 or 250 light-years. But 
the parallax measures the angle that 
would be subtended by the line joining 
earth and sun, if removed to the star's 
distance. It follows that the diameter 
of Betelgeuse is probably fully three times 
as great as the earth’s distance from the 
sun—in round numbers, about 300,000,000 
miles, fully as big as the whole orbit of 
Mars, and much bigger than that of the 
earth. This conclusion has, very natur- 
ally, produced a great impression upon the 
whole educated public. 

The professional astronomer was per- 
haps better prepared for the announce- 
ment. It has long been realized that those 
stars which are very luminous and yet 
very red, and which presumably give out 
relatively little light per square mile of 
surface, must be very large. Various as- 
tronomers, among them Eddington in Eng- 
land and the present writer in this country, have called 
attention to this, and even gone so far as to publish 
approximate predictions of the diameters of such stars 
—predictions which, in the writer's case, appear to 
be about two-thirds of the actual value. 

The direct confirmation of the existence of these 
giant stars is however of the utmost interest and im- 
portance, and will be welcomed more enthusiastically 
by none than by those who find their own theoretical 
studies confirmed—and superseded—by these observa- 
tions, 





The Heavens 


The southeastern and southwestern heavens now vie 
with one another, the latter having the preponderance 
of bright stars, but the former boasting the presence 
of Jupiter and Saturn, which partially at least restore 
the balance. Orion is well up in the southwest, with 
the giant Betelgeuse uppermost, the white stars of 
the belt below, and the brilliant Rigel lower still. 
Aldebaran is on the right, with the Pleiades beyond, 
and Sirius on the left. Procyon is above Sirius, and 
Castor and Pollux above Orion and almost overhead. 

(Continued on page 120) 
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Plan and cross-sections through the engine rooms of the new 


The Motive Power of the New 35-Knot 
Scout Cruiser 
HE new U. 8. light cruisers now under construe 
tion, an illustrated descript‘on of which was pub- 
lished in our issue of January 1°, 1921, will be the most 
effective scouting vessels ever built by any nation. 
They will be swift enough to cutrun anything afloat; 


large enough to keep their speed in heavy seas; roomy 
enough to rush detachments of marines to “trouble 


spots”; and powerful enough te overwhelm destroyers 
and other light craft. 

Interesting as these vessels are as naval units, they 
are perhaps even more so from the standpoint of 
steam engineering, since each is to be driven by geared 
turbines having a total capacity of 90,000 horsepower. 
Never before has so large an amount of power been 
installed in so small a space, and in consequence the 
performance of these vessels will be carefully followed 
by engineers and naval men all over the world. 

Each ship has four 22,500 horsepower cross-com- 
pound Westinghouse turbines, and each turbine is 
geared to a propeller. The turbines for the two center 
propellers are placed together in an engine room lo- 
cated well aft, and the turbines for the wing propellers 
are placed in a second engine room farther forward, 
with the boiler rooms between the two engine rooms. 

Each turbine consists of a high-pressure and a low 
pressure element which drive the propeller through a 
common gear. The high-pressure element consists of 
two rows of impulse blading followed by reactis# 
blading. A special belt of this reaction blading is 
used only when running at lew speeds and is_ by- 
passed for operation at higher The low-pres- 
sure element, which normally receives steam from the 
high-pressure element and discharges it into the con- 
denser, has reaction blading only. Both elements are 
rated at 11,250 horsepower each, and either can be 
used independently in case the other is out of service 
for any reason. 

An astern turbine, consisting of two rows of impulse 
blading, is incorporated in each low-pressure element. 
When supplied with the same amount of steam as for 
full ahead operation, the astern turbines can develop 
30 per cent of the full ahead power and can drive the 
ship at about 20 knots. 

The reduction gears are of the Westinghouse floating- 
frame type. Each has two pinions, one for the high- 
pressure and one for the low-pressure rotors, and a 
single gear wheel connected to the propeller shaft. 
The speed reduction ratio is about 7 to 1 and is ef- 
fected in a single step. 

The main turbines can propel the ship at speeds 
ranging from 12 to 35 knots, but as only a relatively 
small amount of power is needed for low speeds, small 
auxiliary turbines are used for cruising purposes. 
There are four of these cruising turbines per ship and 


speeds. 





each consists of a single-row impulse wheel and can de 
velop 420 shaft horsepower at 6,000 revolutions per 
minute. Each cruising turbine is mounted on an ex- 
tension of the case of a main high-pressure element and 
can be coupled to the high-pressure rotor through a 
gear giving a speed reduction of about 6 to 1. The 
mechanical line-up is therefore: cruising turbine, cruis- 
ing gear, coupling, main high-pressure rotor, main low- 
pressure rotor, main gear, propeller shaft. The steam 
first passes through the impulse blades of the cruising 
turbine, then through the reaction blades of the 
cruising belt of the main high-pressure element, then 
through the remaining reaction blading of both ele- 
ments, and finally into the condenser. With this ar- 
rangement a maximum power of 1,000 horsepower can 
be obtained from each of the four turbines, The cruis 
ing speeds range from 12 to 15 knots with excellent 
steam economy over the entire range. 

The coupling that connects the cruising turbine 
with the rotor of the main turbine is operated by 
means of a hand lever. To connect a cruising turbine 
when the main turbine is in operation, the former is 
brought up to speed and the latter slowed down until 
a synchronizing device indicates that the two are op- 
erating at the same speed, when the connection can be 
made with safety. 

Special care is taken to prevent the cruising tur- 
bines from over-speeding either when operating under 
their own power or when accidentally left connected to 
the main turbines and driven by them. A fly-ball gov- 
ernor controls the throttle to each cruising turbine and 
also, through a relay, the governor valve of the main 
turbine. If the cruising turbine operates at 10 per 
cent over speed, this governor cuts off the steam to 
both turbines. If this governor should fail to oper- 
ate at 12 per cent over speed, an emergency stop 
cuts off the steam to the cruising turbine, and discon- 
nects the coupling. 


Water Injection in Gasoline Engines 

‘ia practice of injecting water in conjunction with 

the fuel is quite common in kerosene engines, the 
object being to keep down the cylinder temperature un- 
der conditions of heavy loading and prevent preignition. 
in fact, it seems very difficult to operate an Otto 
cycle kerosene engine and get satisfactory results with- 
out water injection. There also has been considerable 
experimentation with water injection (or induction) 
in gasoline engines, by makers of fuel conditioners and 
their customers, who believe that the injection of water 
will lessen or eliminate the formation of carbon deposit 
and increase the fuel economy. 

In the development of aircraft engines, the sugges- 
tion was made that if water injection had these effects 
it should be beneficial in aircraft work. The problem 
was assigned by the National Advisory Committee for 
Aeronautics to the Bureau of Sandards, and an ex- 


7,500-ton, 35-knot U.S. Scouts 


tended investigation was made, The tests were carried 
out on a Class B military truck engine, and also on 
a Rutenber 6-cylinder, 3 x 5 in. engine, which operated 
at high jacket temperature. Although the investiga 
tion was made at the instigation of the Aircraft Depart 
ment, the tests were conducted on a truck and an auto 
mobile engine, but the results, of course, are of gen 
eral application. 

The results arrived at have been summarized by the 
experts of the Bureau of Standards somewhat as fol 
lows: No appreciable effect is produced upon the 
power, fuel economy and general operation of a gase 
line engine by the injection of water into the cylinders 
at rates varying from 0.08 to 0.44 Ib. per brake horse 
power-hour. When water is injected at a higher rate 
than 0.44 lb. per brake horsepower-hour there is an ap 
preciable decrease in the power output, fuel ecoriomy 
and smoothness of operation, .It is quite probable that 
in a badly carbonized engine, or an engine of defective 
design, in which there are hot spots that cause preigni 
tion, the injection of the water results in an increase 
of power. In an engine operating at high waterjacket 
temperature the injection of water in 
tween 2 and 8 lb. per hour produce a softening and 
slight reduction of carbon, this reduction net exceed 
ing 25 per cent and being most noticeable in the pis 
ton heads and vaives. However, water injection at the 
maximum rate also causes a considerable reduction 
of power. 


amounts be- 


Photographs That Educate While They 
Entertain 

LIVELY bathing scene in which the pool is a dew 

drop and the bathers are creatures too small for 
the naked eye is shown in one of the motion 
picture releases by the United States Department of 
Agriculture. The new film, known as “A Plant Disease 
and How It Spreads,’ was photographed under the 
supervision of scientists in the Bureau of Plant Indus 
try. The pictures, most of which were taken through 
a microscope, deal with the organisms that cause rhu 
barb blight and result in heavy loss in truck-farming 
Field scenes also are included Symptoms 
showing the existence of the blight, the extent of dam 
age wrought, and methods of eradication are depicted 
in the film, which will be distributed through depart 
ment channels. 

The new “movie” is one of the few that have been 
photographed largely through a microscope, and be 
that fact is expected to attract 
tion. It is designed for both scientific and popular use 
and is expected to be much in demand among, education 
al institutions. The department has more than 500 
films in circulation, showing over 115 They 
have proved of marked value in extending the work 
of the department. 
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High-pressure turbine and cruising turbine, upper covers removed 


Pinions and gear r wheels of the reduction gear 
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Broken away view of a device which 
separates oil from exhaust steam 


Separating Oil from Exhaust 


Steam 
W HILE the oil-separating device 
shown in the above illustration 
has been in use for some yeurs past, it 


outinues to held the fleld because of 
it flicient work The features of the 
levice, whicl shown partly broken 
way, are as follow 


“ul battle plates are of cast 


! rl muitiple baffle plates are 
at nv il tagyvered grid construction 
nd are so designed as to ensure the re 
moval of all oil from the exhaust steam 
efore it leaves the separator The oil, 
fte being posited on the saw-tooth 
grids, enters a duct inside of the grid 
bars and tlows threneh this duct to the 


large receiver reservoir at the bottom 


Phis fe re prevents steam from pick 
up the oil ‘again after it has been 

1 ted ‘ battle plats 
The separator s sail to fulfil one of 
he most important requirements of an 
ficient oll separator It is apparent 
that if an oil separator is efficient, the 
separatior cannot be iccomplished 
Vill 1§ the baffle plate surfaces becom 
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This cover slips over the milk bottle, 
keeps milk clean and facilitates 
pouring 





ing gummed with oil and grease, and 
alse that this coating reduces the sepa 
rating efliciency It is, therefore, es 
sential that an oil separator be so con 
structed as to be easily cleaned The 
baffle plates in this separator are remov 

through an opening provided and 
may be taken out and cleaned in a lye 
solution and returned to the separator 
another service 


A Better Hood for the Electric 
Welder 


Q NE of those simple improvements 
designed to facilitate a given task 
takes the form of a new helmet for men 
welding operations 


ready for period of 


engaged in ectric 


Ihe body of the 
chrome leathe r, Which has been treated 


helmet is made of 


so as to make it impervious to water 
ind the injurious rays which accompany 
The helmet is pro 


au window of chemically pre 


welding operations 
vided with 
pared glass which protects the eyes from 
the ultra-violet rays 

Now the improvement which 
this mask or helmet represents over the 
usual type is in the mounting of the 
window, which is such as to permit it 
to be raised with the left hand of the 
operator as shown in our illustration 
In this manner the operator can view 
his work without the intervening dark 
screen, yet let the sereen fall back in 
place when ready to go ahead with fur 
ther welding Obviously, 
this helmet much time, for or 
dinariiy a welder would remove his 
helmet in order better to see the finer 
details of his work 


main 


operations, 


saves 











Copyright, Keystone View Co 


A twist of the left hand lifts the pro- 
tective screen out of the way in 
this new welding helmet 


A Cover for the Milk Bottle 
\ RECENTLY patented milk bottle 
i cap, made of aluminum, is a device 
that has two improvements. First, it 
has a hole in the top, opposite to which 
is a lip, so that milk can be readily 
poured into a glass or cup. When not 
wanted for pouring, a tight cover slips 
back over the hole out of which the 
milk has been poured. Much time can 
he saved with this cover, for it is not 
necessary to remove the cap to get at 
the mailk. Again, the milk in such a 
bottle is not exposed to dust or the air. 


A Circular Saw-of-All-Work 
\ y E illustrate herewith a universal 

\ circular saw of interesting design. 
It will be seen that it is mounted on a 
carriage that makes it possible to bring 
it to the work in any conceviable posi- 
tion. The photographer has tried to 
indicate the extraordinary range of ap- 
plicability of the saw by showing it at 
work on a rather unusual job of cut- 


ting off a barrel. This is but a sugges- 
tion of the uses to which this ingenious 
device can be put. It is operated elec- 
trically, as indicated by the 
of wire and motor in the picture; the 
consumption of current is said to be ex- 


presence 


tremely moderate. 


A Partnership of the Fork and 
Knife 

LOGICAL development of the great 
i war is the one-hand knife and fork 
utensil which is shown in the accom- 
panying illustration. With this combi- 
nation knife and fork a person with but 
one hand can cut meat and feed him- 
self surprisingly well. The knife is in 
the form of a steel blade with a curved 
cutting edge, and with a number of 
prongs at the end to serve as the fork. 
For cutting the meat the curved edge is 
placed on the meat and the blade is 


i 
































A combination knife and fork for the 
one-hand man, shown in ihe 
act of cutting 


moved back and forth. Of course, the 
cutting edge must be keen in order to 
work satisfactorily. 


Crayons That Blend 
wax 


NHE problem of _ perfecting 
‘1 erayons so that their colors will 
blend while being applied has been 
solved by Prof. Katherine Lewers of 
the University of Nevada by the use of 
a solvent, such as kerosene, applied as 
a wash to the back of the paper. Since 
this wash evaporates slowly, rewetting 
is unnecessary for an hour or more. 

Thus, by the mere process of overlay- 
ing and rubbing in, a few crayons of 
standard colors will be sufficient to ob- 
tain any delicate shade. 

Whether wax painting shall regain its 
original prestige as an art medium, its 
use in the schools, where a dry medium 
is much to be preferred to a wet and 
where numberless changes must be 
made, is of first importance in teach- 
ing color appreciation. 


Briqueting Outfits for the 
Household 

A] EED we again repeat that coal, and 
A for that matter fuel in general, is 
at a premium’ throughout Europe? 
Hence these columns have depicted and 
described almost no end of fuel-saving 
devices during the past few years, and 
we have one more device to add to 
our published collection, in the form of 
a household briqueting outfit. 

This briqueting outfit is a French de- 
vice which is meeting with considerable 
favor. It consists of a stand, a simple 
plunger, and a set of simple molds. The 
material to be briqueted is placed in 
the mold, and then, with several sharp 
tamps with the plunger, a briquet is 
formed. The briquets may be made in 
the form of balls or disks, according 
to conditions. 


The saw for a thousand jobs, and one 
that goes to its jobs 


Recent Patent Decisions 

Joint Inventions.—This is an appeal 
from an award of priority to appellees 
Hope & Lambert for an invention relat- 
ing to an apparatus for drying wood 
veneer, consisting of a rectangular hous- 
ing for the material to be dried. 

A single count of the issue is set 
forth as follows: “A dry kiln com 
prising a rectangular shaped housing, a 
radiator located in one end of said hous- 
ing forming an end way thereof and 
provided with openings through which 
air may be drawn, the opposite end of 
said housing closed by an end wall, and 
an exhaust fan connecting with the in- 
terior of said housing through said 
wall.” 

It appears that Hope and Lambert 
filed a joint application November 29, 
1915, and thereafter Lambert filed an in- 
dividual application on May 8, 1916, 
which inadvertently went te patent June 
5, 1917, while the joint application was 
copending. The decision of the lower 
court is affirmed, and the following 
point of law adduced: Where a joint ap- 
plication for a patent was filed, and later 
one of the applicants filed ag individual 
application which inadvertently went to 
patent while the joint application was 
copending, the individual applicant 
gained nothing by the issue of the 
patent to him.—Lamberb ©. Hope et al. 
U. &.¢C. C. A. of D. C. 




















A few sharp tamps with the plunger 
produces briquets for the household 
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LEGAL NOTICES 
HH 


PATENTS 


id YOU HAVE AN INVENTION 
which you wish to patent you can 
write fully and freely to Munn & 
Co. for advice in re gard to the best 
way of obtaining protection. Please = 
send sketches or a model of your in- = 
vention and a description of the 
device, explaining its operation. 








MULL UNiT 


All communications are strictly con- 
fidential. Our vast practice, extend- 
ing over a period of seventy years, & 
enab les us in many eases to advise 
in regard to patentability without 
any expense to the client. Our Hand- = 
Book on Patents is sent free on re- 
quest. This explains our methods, 
terms, etc., in regard to {Patents, 
Trade Marks, Foreign Patents, etc. 


SCIENTIFIC AMERICAN 

= Contains Patent Office Notes, Decisions of 
interest to inventors and particulars of re- 
cently patented inventions. 


MUNN & CO., 52!!{4i2"5 _ 

*>s OF PATENTS = 

Woolworth Building, NEW YORK = 

Tower Building, CHICAGO, ILL, = 

= Scientific American Building, WASHINGTON, D.C = 
Hobart Building, SAN FRANCISCO, CAL 


DUT Te Pe Hit TH 


Annual Subscription Rates 
Scientific American Publications 


Scientific American (established 1845) one 
year coveces Kobe 66s 606.646 6.00 
Scientific American Monthly (established 
POC SEP BOP ce ice sascsvathweces $7.0 


lostage prepaid in United States and posses- 
sions, Mexico, Cuba and Vanama. 
Foreign Postage 
Scientilic American $1.50 per year additional. 
Scientific American Monthly T2c per year ad- 
ditional. 
Canadian Postage 
Scientific American ¢5c per year additional. 
Scientific American Monthly 36c per year addi- 
tional 
The combined subscription rates and rates to 
foreign countries, including Canada, will be 
furnished upon application. 
Remit by postal or express money order, bank 
draft or check. 


. . . ; 
Classified Advertisements 
Advertising in this column is $1.00 a line. 
No less than five nor more than 12 lines 
accepted, Count seven, words to the line. All 
orders must be accompanied by a remittance. 





BUSINESS OPPORTUNITY 


SUBSTANTIAL manufacturing corporation wants 
capable men to establish branch and manage salesmen. 
$300 to $2000 necessary. Will allow expenses to Balti- 
more as explained Address, Mr. Clemmer, 603 N, 
Eutaw St., Baltims re. Md. 





‘FOR SALE 
CANADIAN Patent Rig gg tee: we 
for sale. W. F. MEYERS COMPANY 


Bedford, ‘indi Ana 
HELP WANTED 

PATENT Office Draftsman. State experience and 

salary desired, Munn & Co., 233 Broadway, New York 

City. 


WANTED 
AGENTS, $60 to $200 A Week, Free Samples. Ciold 
Sign Letters for Store and Office windows. Anyone can 
do it’ Big demand, Liberal offer to general agents 
Mets ullic Le atte: r Co., 431X N. Clark St., Chicago. 





WANTED 

THE exclusive manufacturing rights of some ma 

chine, device, or article in the metal line patented or 

otherwise, by one of the most completely equipped 
manufacturing plants in Indiana. Address W. F. M. 

P. 0. Box No. 263, Bedford, Indiana. 


For Spot Cash mail false teeth, old and 


broken jewelry, diamonds, 
Satches, old gold, silver, platinum, War Bonds or 
stamps—anything valuable. Cash by return mail 
Goods returned in 10 days if you're not satisfied, 


Ohio Smelting and Refining Co., 234 Lennox Bldg., Cleveland, o. 


Printing Cheap 


Cards,circulars, labeis. "> he ea 
Larger $35 Job press $150. Save money. Print 
for E omers, es profit. All easy. rules sent. 
rite factory for press catalog, NYP. K,cards, 
om THE PRESS CO., 0-22, Meriden, Conn. 














96 Page Catalogue of 
SCIENTIFIC AND TECHNICAL BOOKS 
Listing 2500 titles on 500 subjects 


ELECTED from more than 7,000 Books still 

in print. This catalogue is the latest and 
best list of technical and scientific literature 
Which can be secured. Conditions in the pub- 
lishing business are most severe and it is with 
difficulty that many books can be obtained. For 
this reason this timely catalogue of books which 
ean be had will be particularly welcome. 

Write to-day for your copy. 
Sent free on application. 


SCIENTIFIC AMERICAN PUBLISHING CO. 
233 Broadway, Woolworth Bldg. New York, N.Y. 
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theory. 
=| air to fuel may be, it is important to 
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Stopping the Chimney Thief 
(Continued from page 101) 

a definite weight of fuel will require a} 
definite weight of oxygen supplied by the 
air. Each atom of carbon will unite with | 
two atoms of oxygen to form carbon diox- | 
ide (CO,) and each two atoms of hydro- | 

| 


=| gen will require one atom of oxygen to 
>| form water vapor (H,O). 
| portions of 


Varying pro- 
carbon and hydrogen in the 
fuel will call for different proportions of 
oxygen, hence the exact amount of air 
required cannot be specified until the 
chemical composition of the fuel is known. 
Few fuels however require over sixteen 
pounds of air for every pound of fuel 
burned, and some need no more than 10 
pounds of air per pound of fuel. 
proportions provide a slight excess of air 
over the amount indicated by chemical 
Whatever the ideal proportion of 


These 


keep as close to it as possible, for rea 
sons that will be explained shortly. As 
there is no simple way of metering the 
fuel and air while they are being united 


| chemically it may appear that this prob 


lem presents extreme difficulties. Such, 


| however, is not the case for continuous 


| examination of the flue g 


|} cent by volume of oxygen. 


‘ 


ases furnishes a 
means of keeping tabs on the proportion 
ing of air and fuel. 

The problem of efficient combustion 
then is not so much one of knowing how | 
to shovel coal or operate oil valves but 
is primarily one of always regulating | 
both fuel and air supply simultaneously | 
so that the ratio of air to fuel will al- 
ways be uniform. After the correct ratio 
is established, the fuel may burn fast or 
slow according to the demands for steam | 
but by modern means of control can be 
made always to combine in whatever 
ratio is found to represent best economy. 

It is not generaily realized that more 
air than any other substance is used up 
in a power plant—by weight about 16 
tons of air and by volume over 400,000 
cubie feet of air to every ton of coal. It 
is not easy to realize just what these 
figures mean, so they will be expressed in 
another way. If this air tlowed into the 
furnace through a square conduit 1 foot 
high and 1 foot wide the conduit would 
have to be over 75 miles long in order to 
contain enough air to burn just one ton of 
coal. This shows quite impressively the 
importance of the air supply. Expressed 
differently, all the air, from earth to sky, 
above a square inch of the earth’s sur- 
face weighs 14.7 pounds, hence would be 
scarcely sufficient to burn a pound of coal. 

If less air than this is supplied then 
some of the fuel will pass up the chimney 
as unburnt gases or smoke. That of | 
It is seldom | 
however that too little air is supplied, } 
the reverse condition being almost invari- 
ably the case. The greater the excess} 
air the more heat will escape up the 
chimney because all air whose oxygen 
does not combine chemically with the fuel 
absorbs heat from the fire and carries it 
away through the stack without allowing | 
it to do useful work such as heating water 
or making steam. It makes little differ- 
ence whether this excess air leaks in 
above the fire through the boiler sides 
or ends, or enters through the fire or ash- 
pit doors. If the correct air-fuel ratio is 
exceeded, a needless loss of fuel is bound | 
to result, just as in the example of the} 
grate fire previously mentioned. 

Fortunately we have in the flue gases 
an excellent source of information as to} 
just what the excess of air amounts to. 
A given volume of oxygen unites with car- 
bon to form exactly the same volume of | 
carbon dioxide. For example, one cubic 
foot of oxygen will form one cubic foot 
of carbon dioxide as it combines with the | 
earbon in the fuel. Air contains 21 per 
If the flue 
gases contained 21 per cent of carbon di- 
oxide we would know that all the oxy- 
gen had been used to burn up carbon, but 
that would represent perfection which is 

(Continued on page 117) 


course also represents a loss. 









Motor Set 
No, 599 
Price, $23.00 


“Stuck P Not he, with 
these good tools,” says 


Mr. Punch. 


FEW dollars spent for good tools have 

saved many a motorist expensive repairs 
and prevented serious delays. Take care of the 
little things at the time they happen, and 
you will add much to the pleasure you get 
from a smooth-running car. 

In the motor set illustrated there are 27 
good tools, which will take care of any or 
dinary road repairs. They are packed in a 
leather-bound canvas roll and each tool is 
bound in place by a leather strap. It only 
costs you $23. Other sets from $10 to $45. 

“GOODELL-PRATT 1500 GOOD TOOLS 
are good tools for good workmen,” says 
Mr. Punch. “The best that brains, skill, study, 
experience, and honest intent can produce, 
and they’re made by toolsmiths who have 
spent all their lives in the business.” 


“Tools for the Motorist’’ is an interesting 
booklet sent you on request. Write for it 


GOODELL- PRATT COMPANY, Greenfield, Mass. 
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Recently Patented Inventions 
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{ 
; Brief Descriptions of Recently Patented Mechanical and Electrical Devices, 
C = - et a 
Of General Interest 1 drop head which can be instantly dropped 
1 W. Central i strong xX which is automatically closed 
ind d hus safeguarding articles resting 
iten plates 
! » head from loss by theft, fire, or 
itary leal . » 
\ further object is to provide a 
lard mill 
, , l th operated by a person seated 
f - st ding by the desk, without his action 
h it eals . 
rt se “l 
} } by i 
rl , MOVING PICTURE CAMERA,—S. M, Law- 
- . V of Ga iddress J l’erlmar 1893 Vyse Ave., 
‘ ‘ N. Y Che bject of the invention is to 
mi le a moving picture camera arranged 
“¢h permit adjustment of the shutter opening 
prod e dissolving or double exposure, or 
a t ight int 
be tus work effects and for taking pictures un 
ler different conditions of light intensity of 
e provide : 
; liferent rates of motion of the objects, the 
we - shutter being composed of adjustable sections 
! ' As g5o 
' vary the exposure opening. 
: ahaa: thiheiie POLISHING COMPOSITION.—J. F. Linanp, 
ati qualia ail © st cb lida } Micheltorena $s Santa Barbara, Cal 
' ture which | Phe invention has reference more particularly 
i wdapted to! ' & composition especially adapted for the 
olates of vari-| Cleaning and polishing of hard wood and 
g the plates in any metallic surfaces The object is to provide 
. 1 composition which will be cheap to manu 
I gh 
y facture and yet will give a brilliant luster 
‘1 A. Ca : Caracas — rhe composition consists of the following in 
} ts et to 
rredients: mineral oil, oil of soy-bean, tur- 
. ' lop and inclosure, pentine, gasoline and tripoli 
i ing! ha g lines of 
. . peer : ‘PER o — 
_ atone ti ONE-PIECE SLIPPER M. J. HoLLeseck, 
ae ; ment te bn Mebéed tate & totter! = Orchard St., Gloversville, N. Y Among the 
} ' r t t i objects of the invention is to provide a one 
lop letter ie shee 8 - ‘ 
. at: the letter may be written | Piece slipper cut from suitable material, which 
: ' d may be designed over the human foot, the 
same as a surgical shoe, forming a_ perfect 
- VS ! ' on, 25 > , 
. PRA I I Et . 1. SHEL , * fit for the instep and at the side of the 
s tl h n wo 
Veact , Atlanta . : , vent os arch, leaving no seam at the heel which would 
° a device for ¢ lispensing of drink iuse irritation or discomfort 
‘ Aw it soda fou 1 rhe purpose . . » nn e6e 
. SHAVING BRUSH I Tosias, 717 Jack- 
' je auch a ds ‘ which automatic sa 
son Ave., Bronx, N. Y The invention relates 
] del s wt atrawe singly to a con : 
2 . withdrawal, the remain to a shaving brush equipped with the or 
. dinary bristles for forming and distributing 
g stray eing he i and protected against . 
lather and also provided with means for rub- 
i t l for ' r accumulating b 
bing the lather into the face to soften the 
her 
beard, the parts being so constructed and 
bGG CARRIBI . Mc and HT. R. Wi irranged as to permit either the bristles or 
we OW M hanut Kans rhe the rubbing device to be exposed for use at the 
f thie invention is to provide a car d of a suitable handle, the brush és sliably 
I act 1 formed of paste mounted and may be entirely enclosed within 
' “ nat rein the 
A o1 , ua wherein (2¢/ tne handle 
r the complet rrier may stamped ‘ 2 
. , , , - GLOVE H. | Seety, 450 Penn Ave., 
eet of Dp te ir r the ike ane i 
' oul + ie 2 Waverly, N. Y. The invention relates to heavy 
a ’ will permit i o be : 
. gloves for workmen, particularly engineers and 
i to a closed irton, having individual 
remen. The glove is made of leather or sim 
ilar material, liable to withstand great strain. 
PROCESS FOR THI AUTOMATIC RE-| spye invention provides a method of joining the 
MOVAL ¢ COPPER ROM ORDNANCI palm and thumb blanks of the glove by a lace 
A. I A. D ! Colombes, Seine, 8 Ave i such manner that it will withstand any 
Mhis invention relates) -.asonable amount of wear, and will be prac- 
ai aU ly freeing guns of tically heat, fire, acid and waterproof 
il ers mi the pper which is de 
id g the firing in the interior of the Machines and Mechanical Devices 
phe operatx wists of removing tn MACHINE FOR MAKING HAT LININGS 
pl t ne heli a compound R. Be, 27 Bond St., New York, c/o N. Y. 
- 1 to be projected | tiat Lining Co. The invention relates to ma 
wall f the bore and brought into) oyinery for producing hat linings and has for 
with the copper deposited on said ,, object to provide a construction asso- 
: ciated with an ordinary sewing machine 
SLED w. 8 ! Haddam, Conn An| whereby a lining member may be quickly and 
t! invention is to provide a sled o% iwccurately formed Another object is to pro- 
th el{f-propelling ty} which may be pro vide an attachment which may be easily 
pelled and ! erator at the same} manipulated for cutting strips of cloth into 
hal 1 of gz I pelling means) certain lengths after passing through the 
i perated steering means The de- sewing machine and then cutting draw strings 
' durable in the construction, | of a different length. 
= : snd arrangement of its parts MOTOR TREADMILL.—R. D. Grorce, 4341 
LETTER AND PACKAGE TYING DEVICE Tracy Ave., Kansas City, Mo. The invention 
M. R. }IN Bethel, Ohio rhe invention | relates generally to power apparatus, and more 
ha ybject H ie a truction |) particularly to apparatus for the convenient 
in the pa i red d to a minimum) application of power from the rear wheels of 
1 wherein after the first operation of tying it| automobiles, motor trucks, and the like, for 
ill remal traight anid proper position for| external or distant application, the object 
ll: other additional operations 4 further ob-| being to provide a comparatively simple ap 
ect is to provide a devi which will securely paratus which may be readily associated in 
hold the letters bunched and yet permit one or | operative relation to the metor vehicle 
. to be withdrawn without completely un MECHANICAL MOVEMENT.—G. MULLER, 
103 Schley St., Glendale, L. I. The object of 
WINDOW CLEANER L. Sonpereccer, 413) the invention is to provide a rack and pinion 
HB. 158rd St., Bronx, N. ¥ The object of the | feed mechanism more especially designed for 
invention is to provide a window cleaner more | converting reciprocating movement into inter- 
especially designed to permit the user to clean | mittent rotary movements in an exceedingly | 
the iter faces of the upper and lower win-| simple manner Another object is to insure 
dow sashes Another object is to permit of| proper transmission of the power without 


readily placing the cleaner in position on the 





window and manipulating the cleaner without 
requiring undue physical exertion. 

SAFETY DESK.—M. H. Lytris, 374 W. 
80th Place, Chieago, Ill. The invention has 


for its object to provide a safety desk having 





danger of injury to tae working parts, at the 
same time reducing wear and tear to a 
minimum, 

THREAD TENSION GAGE.—J. H. Mes-| 
sincer and A. EE. Tetrv, Central Registry, | 
Militia Department, Ottawa, Ontario, Canada. | 


| Monroe, 


indicat- | 


devices for 
machine threads and 


This invention relates to 


ing the tension of sewing 


has for an construction 


will 


object to provide a 
the 


order to 


machine 
allow a 
lower threads, so 


which operate while sewing 


is standing still, in proper 


adjustment of the 


that the 


upper and 


deviee may be varied until the threads 





have the same tension, the variation being 

shown automatically on the ge. 
MECHANICAL MOVEMENT.—F CLARK, 

15 Bedwell Ave Jersey City Ms Jo The in 


vention relates more particularly to a mechan 


ism especially adapted for the conversion of 
reciprocating motion into oscillating motion. 
rhe primary object is to provide a device op 


erated by one of the elevators of a type 
setting machine to indicate certain conditions 
in the work being set up by the machine, the 
device may be readily attached to machines of 


this type as commonly constructed. 


Pertaining to Vehicles 
AUTOMOBILE 
Tower St., Forest Hills, 


SBHAT.—G TASMAN, c/o 
An ob 
ject of the invention is to provide a seat con 
which there is substantially no 
movement the seat and the 
back thereof, there being provided a means for 
supporting and another 
permit the yielding support to be 
effective, but to the seat from 
from its 


Roston, Mass 


struction in 
relative between 


yieldingly said seat, 
means to 
come 
tilting 

VEHICLE.—A. H 
Tenn. The invention 


prevent 


normal position 


PeELtTeR, Box 286, Bristol, 
has for its object to 
provide a toy vehicle of the three-wheel type, 
having laterally spaced driving wheels at one 
end and the steering wheel at the other, and a 
body to which the wheels are connected, and 
having a seat which may be quickly adjusted to 
permit children of different ages and physical 
development to ride in the vehicle comfortably. 

FENDER FOR MOTOR VEHICLES AND 
THE LIKE.—F. V. Guerra, 100 Luyano, Ha- 
bana, Cuba. The invention refers more partic 
ularly to a fender which may be conveniently 
without presenting an 
unsightly or cumbersome structure on the front 
of the the platform 
structed will normally assume an in- | 
the rear of a collision buffer 


used on motor vehicles 


vehicle, being so 


that i 


con 


active position in 
but capable of being automatically brought into 


use by the impact of person 

ENDLESS TRACK FOR FACILITATING 
THE PROGRESSION OF AUTOMOBILE VE- 
HICLES ON HILLY GROUND.—E. RIMAILHO, 
12 Rue de la Rochefoucald, Paris, France. 
This invention relates to an endless track-shoe 
for connection with self-propelled vehicles, of 
the heavy type, to facilitate their travel upon 


uneven or hilly ground When the shoe is 
positively driven it also serves as propelling | 
means for the vehicle 

MEANS FOR BFFECTING TEMPORARY 
REPAIRS TO BROKEN AXLES OF MOTOR 
CARS.—E. J. Dove, 190 St. John’s St., Clark- 
enwell, London, E.C.1, England. This in- | 


vention has for its object to provide temporary | 
means whereby the driving axle of a Ford car, 
either side of the 
and quickly 
car to be towed 
away by its 


when broken at a 
differential gear, may 
repaired either to permit 
on its 
own power 


point on 
be easily 
the 
own wheels, or driven 
RADIATOR CAP LOCK.—T. 
New York, N. Y The invention | 
the filling opening of 
motor vehicle radiators. The primary object 
ie to provide means whereby the surreptitious 
is prevented. A 
device of this 


Hitt, 1135 
Park Ave., 


relates to closures for 


removal of ornamental 
further object 


caps 
is to construct a 


character in such way as to adapt it to use 
on a radiator cap of any of the well-known 
types and to permit of its insertion through 
the radiator filling opening 

SCOOP BOARD.—W. J. Comps, Box 24, 


Otterbein, Ind. The object of the invention 
is to provide a scoop board especially adapted 
for use on wagons for hauling coal or granu- 
lar material, wherein the board provides an 
end gate under normal conditions, but may be 
lowered into inclined or approximately hori- 
zontal position to serve as a scoop board, 
and wherein the pressure upon the board may | 
be first relieved before the board is opened | 








to permit its use as a scoop. 

WHEEL.—L. H. Kricxer, 300 S. Grand St., 
La. The invention relates more par- 
ticularly to a demountable rim. An object is to 
provide a device of this character in which 
the rim parts are so formed and associated | 
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with each 


tively 


other that while they are posi- 
retained assembled and in position for 
mounting on the wheel, they are 
easily disassembled and reas 
or replace the tire when 


immediate 
adapted to be 
sembled to remove 
necessary 

AUTOMOBILE LOCK.—W. H. c/o 
Morgan Austin Co., This 
invention has for its object to provide mechan 
the character specified for locking the 
tire of a motor vehicle in a_ casing, 
adapted to be secured to the body of the ve 
hicle, in such manner that it cannot be removed 
by an unauthorized person. 

RADIATOR FILLER CAP.—C. F. Tayvor, 
c/o Superior Bearing Bronze Co., 719 1st Ave., 
New York, N. Y. The invention relates to 
safety appliances for caps and has particular 
reference to filler caps for automobile radia 
tors. Among the objects is to provide a per 
manent connection between the cap and radia 
tor structure to prevent possible loss of the 
cap, and to provide the connection for the 
quickest and means for opening the 
neck for introducing water to the radiator. 

DEMOUNTABLE RIM.—W. 8S. Watson, 508 
Sloan Bldg., Cleveland, Ohio. An object of this 
invention is to provide a demountable rim 
without necessitating the use of wedges that 
liable to distort the wheel and thereby 
cause wear on the tire. A further 
provide a rim having adjustable 
fastening means, so that the pressure may be 
equally distributed around the wheel. The de 
vice is especially adapted for use with inner 
rims of the flat band type. 

TRACTOR FORWARD AND REVERSE 
GEARING.—G. H. Scanian, c/o Consolidated 
Gas and Gasoline Engine Co., 202 Fulton St., 
New York, N. Y. Among the objects of the 
invention is to provide a tractor in which a 
simple effective reversing mechanism is pro 
vided which will be extremely small and simple 
in construction so as not to increase appre 
ciably the size of the structure. Another ob 
ject is to provide a structure in which the 
adjusted so as to raise and 
comply with different 


AUSTIN, 
Greenville, 8. C. 


ism of 


spare 


easiest 


are 
excessive 


object is to 





wheels may be 
the casing to 
requirements. 
NON-SLIP ATTACHMENT.—S, C. Suerry, 
Park Ave., West Englewood, N. J. This inven 
tion relates to attachments for the drive 
wheels of trucks or other automobiles which 


lower 


will prevent slipping of the wheels in snow 
and mud, and hence prevent stalling of the 
ear. A further object is to provide a device 
which can me readily attached, and which 
will provide a laterally and radially project 
ing web to take hold of the snow. 

and mud, and hence prevent a device which 


can be readily attached, and which will pro 
vide a laterally and radially projecting web to 
take hold of the 

GEAR LOCK.—J,. 0. TyLer, Box 376, Win 
chester, Ky. An object of the invention is to 
provide means whereby drivers, especially be 
ginners, may be better able to hold down the 
clutch when they go to shift the gears, and 
whereby the gears are locked in position and 
are not able to be moved by the gear shift 
rod until the clutch is depressed. 

VEHICLE BODY,—G. P. Conngaty, Decatur, 
Neb. ‘The invention relates to vehicle bodies 
which can be quickly adjusted either to form a 
solid body for carrying grain or extended to 


snow 


| form a large receptacle in the form of a slatted 


rack for shipping hogs, sheep or other animals. 
A further object is to provide a vehicle which 
in either form will be strong and durable in 
construction. 

We wish to call attention to the fact that 
we are in a position to render competent serv- 
ices in every branch of patent or trade-mark 
work. Our staff is composed of mechanical, 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute all patent 
applications, irrespective of the complex nature 
of the subject-matter involved, or of the 
specialized, technical or scientific knowledge 
required therefor, 

We also have associates throughout the 
world, who assist in the prosecution of patent 
and trade-mark applications filed in all coun- 


tries foreign to the United States. 


MUNN & CO., Solicitors of Patents 
Woolworth Building, NEW YORK 
Tower Building, CHICAGO, ILL. 
Scientific American Bldg., WASHINGTON, D. C. 
Hobart Building, SAN FRANCISCO, CAL. 
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Stopping the Chimney Thief 
(Continued from page 115) 
something that can be approached but 
not attained in practice. If carbon were 
burnt with twice as much air as neces- 
sary, only half of the 21 per cent of oxy- 





gen would be converted into CO, and the 
CO, measurement would be 1014 per cent. 
Three times as much air as necessary 
would mean that only one-third of the 21 | 
per cent of exygen was converted into 
co, that is 7 per cent. 

The percentage of Co, therefore shows 
how much air was used per pound of fuel. | 
Modern power plants use very accurate | 
instruments which continuously and auto- | 
matically determine the percentage of CO, 
in the chimney gases. These instruments 
serve a double purpose. First they en-| 
able the fireman to maintain maximum | 
combustion economy at all times and sec- | 
ondly they register a permanent auto- | 
graphic record in chart form which en-| 
ables the manager of the plant or engi-| 
neer in charge to ascertain whether fuel | 


was wasted or conserved during any pe- | 
riod of time. In all power plant work the 
modern tendency is toward permanent | 
recording of all important operations. 
In no case is it more profitable to do this 
than in connection with CO, recorders | 
which are making actual fuel savings of | 
from 10 to over 30 per cent and more in 
the quantity of fuel burned. 

When all power plant owners stop com- 
peting with the sun in trying to heat up’ 
the sky and the countryside 
their heat within the limits of their own 
domains a very big forward step will 
have been made in eliminating our many | 
fuel problems. A power plant never will | 
be run efficiently until its operators learn 
to think in terms of ratio of air to fuel 
instead of in terms of fuel alone, or bet- 
ter still when they allow automatic in- 
struments to do part of their thinking} 
along these lines for them. 


Open Roads All Winter 
(Continued from page 104) 
hedges which add to the highway’s beauty 
are usually left and the drifts removed 

instead. 

Where cuts drift full, or where the gen- 
eral contour of the country causes drift- 
ing, the erection of snow fences will 
prove helpful by clearing the air currents 
of snow before they pass over the road. 
These fences are erected on the windward 
side of the road 50 to 60 feet distant from 
the highway and may be either perma- | 
nent or portable. On land which is used 
for agricultural purposes the portable 
fences have a wider adaptability in high- 
way work, as they can be set up after| 
the crops are harvested and removed be- 
fore they are planted the next year.| 
Snow fences may be either of the “board | 
fence” or the picket variety. The best 
fence, however, is one made of light pick- 
ets held in place by strands of heavy 
wire. Such fences can be readily erected 
on driven posts and when not in use 
rolled up and stacked where they will 
be out of the way. 

After all preventive measures have been | 
employed much snow that lies as it falls | 
and minor drifts which cannot be econom- 
ically handled by the erection of fences 
must be removed. In some parts of the) 
Northern States, even when preventable | 
drifting has been eliminated, the snow-| 
fall is so heavy that the problem of keep- 
ing the highways clear is difficult. 

Two methods of keeping roads open to 
traflic where the snow is heavy are in| 
common use—compaction and removal. 
On roads where the traflic is light and is 
composed principally of horse-drawn ve- 
hicles and a few light automobiles, pack- 
ing the road after each snowfall with 
a roller six or eight feet in diameter and 
from 10 to 12 feet long, will result in a 
passable road. The compaction method, 
however, is not satisfactory for roads 
where the traffic is heavy, or where many 
automobiles or heavy trucks must use 





and keep) 
| 


| 





| the track of 


, the fall 
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the highway, as motor vehicles lose trac- 
tion in snow and spin their drive wheels 
until they are stalled the same as in mud 
or heavy sand. 

One great disadvantage of this — 








is that it facilitates the formation of ruts. 
Snow cuts away rapidly, and as there is| 
a tendency for each vehicle to follow in|} 

its predecessor, bad ruts | 
are soon formed. These are often cut 
through to the underlying pavement 
which frequently is materially damaged 
thereby. This tendency ot snow to form 
ruts is one of the best reasons for remov- 
ing the snow from highways. Where 
snow ruts form, the damage done the} 
highway is often much greater than the} 
cost of removing the snow would have} 
beer. 

On roads which must be kept clear and 
where the traffic is such that compacting 
the snow is not sufficient, removal is the 
only solution. This may be accomplished 
either by the use of plows or by shovels. 
Rotary plows sometimes are used, but 


| have not been commonly adopted for the 


work in this country. The present prac- 
tice is to push the snow off the highway 
with blades similar to those used in road 


grading. Indeed, road graders are fre- 
quently used for this work where the 
snowfall is light. The more common 
method, however, is to fasten a heavy 
blade to a heavy truck and to use the 
powerful driving force of the truck to 
push the snow off the highway. When 


of snow is unusually heavy a 
second truck is attached to the one that 
earries the plow. 

As soon as two or three inches of snow | 
has fallen, work is started. To prevent | 
drifting, it is better to move all the snow | 
to the leeward side of the road, but it| 
may be shoved off to both sides. The first 
clearings of the season should be made 
sufficiently wide to allow for storing the} 
later snowfalls. It is best to clear at} 
least ten feet more than the traveled way. 
This extra width, which is an inconven- 
ience to make and adds to the cost of the 
removal of the first snowfalls, usually 
proves a time and money saver in the end. 

An efficiently operated truck can handle 
about ten miles of highway in snow re- 
moval work. Preferably two assistants 
should accompany the driver, and the 
truck always should be in the best of 





condition. If a heavy blanket of snow is 
being removed, a half dozen men with 
shovels should accompany the truck. Un- 


der normal conditions, a well-handled 
truck should make one cut an hour, If 
the truck is kept in constant operation as 
long as the storm continues the final re- 
sult is an open road. 

Occasions will arise, however, when 
high winds and the failure to provide 
proper snow fences will cause drifts to 
fill in, in spite of all the trucks can do. 
When this occurs, the usual method is 
to put men in with shovels to clear away 
the drift. The width cleared by the 
shovelers should be sufficiently wide to 
give the trucks a chance to handle the 
later falls. Hand work is expensive and 
the temptation to clear a minimum width 
is strong, but if the cuts are not wide 
enough for the trucks to handle later 
snow removals, the snow must be re- 
moved by hand and this increases the ex- 
pense, 

In the past, Pennsylvania has been the | 
leader in snow removal. This winter it is 
doing more than ever has been attempted 
in the State before. Seventy-five addi- 
tional trucks, with snow plows and cor- 
related mechanical facilities and snow 
removal organizations, have been added to 
its equipment. 

The snow removal problem in Pennsyl- 
vania is difficul: because of its many 
mountains and heavy snowfall. By re- 
moval of weeds, brush, and obstructions 
along the roadside in the fall, and by the 
liberal use of snow fences, the highway 
commissioners of that State, however, 
have found it possible to control drifting 
in such manner that heavy trucks can 
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A DEPENDABLE 
SCREW WRENCH 


“W.& B.” Machinists’ Knife 


Handle Screw Wrench pos- 
sesses all the strength, tough- 
ness and rigidity that can be 
drop-forged into a wrench, 
is easily adjusted to any size 
nut within its range, and 
does not jam under strain. 


With head and bar drop- 
forged in one piece, oil-hard- 
ened jaw, and solid screw | 
turned from wrought steel, | Fe 
itis a wrench which (like 1 ta 





all the other well-known | 
Williams’ Wrenches) can be a 
absolutely depended upon. FE 


Sizes 6 to 21 inches carried in stock. 





Two other patterns also. ee 
Send for catalog. i feed 
1 


Sy 
ve 


.- H. WILLIAMS @ CO. a 
J 4 
“The Wrench People”’ ri 
BROOKLYN BUFFALO CHICAGO Pe 
28 Richards St. 28 Vulcan St. 1028 W. 120th St 


meres 


St. Catherines, Ont., Canada 
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| —CYALE 


Make Labor More 
Efficient 


HAT’S your true economy today. Take 


a group of men from non-productive lift- 





LETS 
Tete. 


ing, shifting and hauling of bulky materials. 


Set them to work producing. You have taken 


a big step in cutting production costs. 


Not alone in the shop, but in other depart- 
Yale Chain Blocks 
Their service is doubled 
with 


ments handling materials, 
help you to do this. 
when are used I-beam 


they trolley 


systems. 

Other 
veying Systems are, electric hoists, electric in- 
dustrial trucks, and tractor and trailer systems. 
Write for 


units of the Yale Hoisting and Con- 


y 


a Sa ed Be Fs al ARIES —s 


Sold by machinery supply houses. 
new catalog. 


Yale Made is Yale Marked 
The Yale & Towne Mfg. Co. 


Makers of Yale Locks and Yale Hoists 


Stamford, Conn. U.S. A. 


comes SPUR-GEARED BLOCK === 





WIRELESS 
MAGAZIN E 


The magic of wireless is 
calling. You can now hear 
wireless phone talk and 
receive messages from Eu- 
rope. All about these and 
hundreds of other import- 
ant things of interest to the 
amateur are in the Radio 

ews. The greatest and 
biggest wireless magazine 
in U.S. Over 100 illustra- 
tions, 56 big pages and over 
60 articles. 





_ TELL TOMORROW'S ‘ [Te 100" H 











Nothing but wireless. 
One copy willconvinee you 
On all newsstands20c, $2.00 
a year, Canada andF oreign 
$2. 50. Send for free 
sample. 


Radio News, 237 Fulton Street, New York City 


to tell you what the 


“Uw Se. Weather will 
Agests Wanted SD be. ig 25 
i; guaranteed, Post paid y 
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Tents . . $4.2 25 ep | Aato Pistol . U N i ‘s oO OF 
Saddles. 6.50 “*| Army Haversack . .— Reg. U.S. Pat. OF 
Keapsacks .75 * Welte Salloen $2.58 “6 » U.5. __ 
Sichore, - 1.85 alt Army Gun Slings 0 Assures Successful Boiler Operation 
ne om. a) singe ehot rv . moe 
££ ee SCALE SAMPLES PROVE: That Excessive 
i a8 ee * ay army Large illustrated 







. in many cases, results from 
sources entirely unsuspected. Each type of scale 
invariably indicates that certain definite treat- 
ment is required, To Effect Successful Boiler 
Operation, 

We Guarantee: 
boiler 


; ~tia reference catalog-—400 pages---tssuc 
Ye20, mailed 60 New Circular 10c. 


Francis Ranoerman Sons, $01 Broadway, New York 


LEARN WATCHWORK 

















JEWELRY WORK 


AND ENGRAVING That UNISOL will gradually 


remove seale, prevent seale formation, 





de commanding a good salary and your 4 > 
& fine tra mos , iA es always in demand stop and prevent corrosion and pitting, and 
r you can startin busi remove grease from steam boilers. 
ness for yourself. At We shall be pleased to make every effort to 


BRADLEY INSTITUTE 


he gre ate +> school for 
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wa 
dreas He ork vajenl » ent H 

= | catalogue © 
forma Rteo teach Optic Py 
and Inetrumer t Re evair 


assist these whe wish to maintain ideal oper- 
ating conditions. 


Money back guarantee. 


N. J. 


Pamphlet on request. 


UNISOL MFG. CO. 





Jersey City, 
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keep the roads clear with a minimum of | ently chases the two animated musicians 


assistance in the way of hand work. 

The Pennsylvania Highway Commis- 
sion also makes use of the Weather Bu- 
reau of the United States Department of 
Agriculture in combating the snow. The 
Weather Bureau informs the Highway 
Department in advance of the approach of 


storms and this information is sent at 
once to the field engineers, who, with 
knowledge of the intensity of the coming 
storm and its probable duration, are more 
prepared to cope with it than they would 
be if it came unannounced. As getting 
on to the job in time and keeping on it 
until the storm is over are two of the 


most important factors in fighting a heavy 
snowfall, this advance information is of 
utmost importance in all States with a 
snow removal program. Another admira 
ble detail in the Pennsylvania winter pro- 
gram is the daily reports to 
the public on the condition of the princi 
highways are given both di 
and through the Weather Bureau's 
bulletins 

No point on any of 
routes in Pennsylvania is blocked more 
than twenty-four before the head- 
quarters organization takes a hand and 
men and equipment from other points are 
thrown in until there are enough to cope 
with the situation, 


system of 


pal These 
rectly 
daily 


the designated 


hours 


Stunts of the 


(Continued 


Stage 
105) 
this shield and emerge 
inside the wings. 
detail in scenic 
effects there probably is no better ex- 
ample than is offered in “The Gold Dig- 
gers.” In one scene of this play two 
complete in every detail, are built 
behind the regular stage set which the 
audience When an actor comes on 
he enters one of these 
behind him and then en- 
a second door. Only at 
get the brief- 
Ordinarily a 
made to serve the 


from page 
under 


water 


of the stage 
from the 


For completeness of 


rooms, 


Sees, 
rooms, 
closes the door 
ters the stage by 
this time does the audience 
est glimpse into the room, 


simple screen would be 


purpose, but the producer of this play 
thought the elaborate setting necessary to 
secure the proper atmosphere. To 


heighten the effect (a ball is in progress) 


| a twelve-piece orchestra is placed behind 


| vals 


inter- 
two extra 


and it is 
when the 
rooms are opened, 

For sheer cleverness of conception and 
execution the palm ought to be awarded 
to one of New York's motion picture pal- 
which recently had its large orches- 
tra directed from the screen by one of the 
animated characters of a famous comic 
cartoon, The “stunt” was devised by the 
snare drummer at the Rivoli Theater. 

In the accompanying animated cartoon 
one of the characters leads an “animated” 


the scenes heard only at 


doors into the 


uces, 


orchestra while the other sings. When 
the song is finished the reof has been | 
blown off the theater, the andience has 


fled in wild panic and even the orchestra 
is gone. They determine to sing another 
song and for the purpose of accompani- 
ment they borrow the 


chestra. The cartoon character waves the 
| leader to a seat when he takes up his 
baton and conducts the orchestra him- 
self from the screen. The song is “The 
Curse of a Broken Heart,” and the notes 
of the animated soloist are rendered in 
accompaniment by the drummer on an 


| with 


instrument 
purpose, It 
the bottom 


especially designed 
consists of an old bucket 
knocked out. Over the 


| end is stretched a skin and in the center 


is attached a_ resined rope. 
sounds that follow the tune more or 
closely are emitted when the rope is 
drawn through a resin-coated rag. An 
unearthly sereeching-clattering sound pro- 


duced by scraping an old piece of tin 
building cornice with another piece of 


tin interrupts the song. The comic char- 
acters engage in an argument with the 
drummer and the picture ends when the 


, drummer jumps to the stage and appar- 


theater's real or- | 


for the} 


Weird | 


less | 


| from the screen. 


On at least one former occasion an 
orchestra leader attempted to lead his 
| orchestra from the sereen, but this at- 


tempt was a failure. This time the leader 
was photographed in action and his im- 
flashed on the screen. But it was 
found impossible to cut or edit the film 
the elimination of a beat or a 
part of a beat threw the orchestra into 
confusion. It was found equally impossi- 
ble to make a perfect film long enough to 
carry the orchestra through one piece. 
These difficulties were overcome by using 
un animated cartoon instead of a photo- 
graph. 

Theatrical mechanics prove most useful, 
however, in the staging of a_ gigantic 
spectacle such as “Mecea,” in which some 
300 people take part. The whole produc- 
tion, in fact, must he a well-oiled mecha 
nism. The performance is timed so that a 
certain piece of action takes place at a 
certain time and each player must be in 
a designated spot. 

One scene in “Mecca” is shifted with 
the whole dark. The spot where 
} each member of the company must stand 
during the shift is marked on the stage 

floor and should he or she move a foot 

to one side of this spot there would be 

danger of being run down by a piece of 

scenery. 
A very 


age 


because 


stage 


large stage is required, of 


course, and in one scene a smaller stage, 
about the size of an ordinary theater 
stage, but mounted on wheels, is set in 
the wings and when the curtain goes 


down it is quickly pushed to the center 
and the story with an interrup- 
tion of only a few seconds for a complete 
chauge of scenery. 

A new kind of stage fire is introduced 
in “Mecea,” producing a most realistic 
effect. For several years theatrical pro- 
ducers who have made use of stage fire 
have paid royalties to a dancer who pat- 
ented the familiar combination of paper 
streamers blown upright by an electric 
fan, with colored lights playing on them. 

In “Mecca” the fire appears in two huge 
brasiers at opposite of the stage. 
The “flames” are of burnished copper and 
they are gradually brought into view by 
a mechanism actuated by a small electric 
motor. Smoke from incense and flashing 
colored lights make a most realistic repro- 
duction of fire. 

The producer has used lights as an art- 
ist uses his colors and the result is an 
artistic masterpiece, vivid and colorful 
and ever-changing. 


The World War on Rats 
(Continued from page 105) 
Other gases have been used, such as 
some of the poison gases developed for 
the war; but as a general rule these have 
been found too dangerous to warrant 
their use. 
In open spaces the rat 
perforce be more difficult and effi- 
eacious. First of all, the rats must be 
| deprived of their food as far as possible. 
| Fine meshed screens must be placed 


goes on 


sides 


warfare must 
less 


about food supplies to keep out rats. All 
these measures are only temporary, for 
rats can cut their way through wire net- 
ting of appreciable thickness and even 
through cement, if given sufficient time 


—and proper inducement. 

Refuse, garbage, old rags, old papers— 
all these things must be abolished if rat 
warfare is to be a success. The plugging 
| of rat holes does not appear to be of much 
avail, because the rats make new holes 
about as rapidly as the old ones are 
| rendered useless to them. Cats are of 
little use because they hesitate to at- 
tack rats. Dogs, while more courageous, 
are perhaps more spectacular than effee- 
tive in the rat war. Far more efficacious 
are certain birds of prey, which fall upon 
young rats in their nests. 

The best methods are either to capture 
the rats by means of traps, or to poison 
them. The traps have to be baited with 
care, for we are told that the rodents have 
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From 9-in. to 18-in. 
swing. Arranged for | 
Steam or Foot Power, | 
Velocipede or Stand. | 
up Treadle. 


W. F. & J. Barnes Co. 


In various cities of the world a lively | 
warfare against rats is under way. In) 
Paris, 25 centimes per rat captured either 
dead or alive is being offered. In Lon-|}| 


; don a vigorous campaign is under way. | 
| New York has taken certain measures, | 
| and more thorough steps are being con- 








Kstablished 1872. 


1999 Ruby Street templated. New Orleans has constructed 
= Rockford, Le her warehouses to shut out rats, and the 

— same can be said for San Francisco. 

i SOUTH BEND I ATHES Many other cities are now engaged in 
i For the Machine and Repair Shop 9” Lathe $215.00 |, W2ing what appears to be a successful 
11° Lathe $275.00 || fight against one of the worst pests that Pe 


tl pe Sones confront the well-being of the human race, 


16” Lathe $525.00 
masie in eight mg The Big Dam on the Little 
San Diego 
(Continued from page 108) 














Make Your Concrete Floors 
As Hard As Granite 


Do not permit your concrete floors to dust or disintegrate. 
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Free Catalog 
South Bend Lathe Works 
421 Madison Mreet 
South Bend, Ind. 





Flush on Lapidolith, the liquid chemical, and your floors will with 
stand even heavy trucking, without showing wear or dust. 











tubing carries the water from this equal- 








































































, Se cen izing reservoir to the coast lands. This Concrete is the ideal floor material but it needs 
. tubing varies from 20 to 26 inches in di- 
t : yg ao ameter. | a ; 
. single phase, One of the views shows the downstream ee 
f Aine P.M. face of Hodges Dam. On the right is to : § TRADE MARK 
| AN be seen the system of buttresses. In the ee to complete the hydration of the cement, and so make it wearproof 
f | center of the picture, this system ends == and dustproof. 
. | and is succeeded by the concrete portion = = Lapidolith stops the repair bills, also the injury to machinery and 
: i of the spillway. Back of the whole struc-| E merchandise, due to the sharp concrete dust. 
n | ure is to be seen the valley of the San = Over 200,000,000 square feet of old and new lapidolized floors testify 
‘Ss | Dieguito River, now occupied in part by | to the need and the remedy. 
r beeen nas Lake Hodges. Another view shows a SONNEBORN PRODUCTS Let us refer you to a lapido- : 
‘a | A Corliss Sdn Brewers siphon Festing on its trestlework. Still lized floor in your line-in your 
e and Bottlers’ Machinery another view shows the upstream face of | vicinity ’ 
the great dam. The flutes of the main : : 
The VIL MFG. 5 = , E = 
d 899 Clinton ei TER Milwaukee Wis. | dam and also of the concrete spillway E a 
ic | : | (on the right) are plainly to be seen here. = the durable Mill White. Washable, of Investigate —stop expense. - 
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Why Scott Kept 
His Job 


HERE’S a big business in Philadelphia. Not long ago work grew 
slack—most of the men were laid off—but one man stayed. His 
name was W. La Rue Scott. What happened in that establishment 
ay some time happen in the organization where you are employed. 
Most establishments are busy now, but the big lay-offs are going to 
me 
When they 


ot a job? 


ver 


will you be one of those to join a great army out 
Or will you, like Scott, be one of those who are kept ? 
Learn the lesson he learned—do what he did—and never, as long as 
live, will you worry to hold a job or get one. 
\W. L. Scott was one of the vast army of worriers a few months ago. 
One day he cut out a coupon like this on this page—and sent it—and the 
result of that sending is that today he worries no longer. 

Send this coupon and make yourself invaluable. Send this coupon and 
learn how to make the most out of yourself—your brain—your time— 
your ability. 
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And so it goes with 50,000 men _ become so. 
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get out of efficiency is what you want to Gay taken out of your future success. 
get—-whether it is leisure, health, money, Send the coupon today. It costs you 
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are three arches. It is the first of its! 
kind ever constructed. The central arch 
has a span of 70 feet and the side ones 


This dam closes 
There are 
in the 


a span of 25 feet each. 
an opening of 125 feet wide. 
only 184 eubie yards of concrete 
structure. 
Scientific American Monthly for 
February 

(Continued from page 109) 
tecture illustrating his story with photo- 
graphs taken by himself. 


What is the place of life in nature? 
How is this peculiar and special de-| 
velopment which we describe as living 


to be derived from a cosmos which close 
observation shows to be subject every-| 
where to rigid determination by me- 
and mathematical laws? The 
question is asked by Dr. Ralph 8. Little, 
who proceeds to discuss the problem in 
an able article. 

Owing to the phenomenal demands for | 
furs in recent years there has been a 
greater temptation than ever to substi- 
tute inferior furs for the more valuable 
ones by clipping, dyeing or pulling them, 
thus the appearance of the furs are so 
altered that it difficult for anyone 
but an expert to distinguish the genuine 
from the imitations. An article by Dr.| 
Leon Augustus Hausman deals with this} 
subject and shows how the microscope en- | 


is 


| ables us to distinguish the various furs. 





“Indian Uses of Kelp” is the title of 
an interesting article by J. C. Leachman, | 
in which he tells of various articles made 
by North American Indians out of dif- 
ferent kinds of sea weed. These include 
fishing lines, bottles, and even toys, sec- 
tions of stem being used to make the 
wheels of toy wagons. weeds were | 
also used in ceremonials and as amulets. | 
Unfortunately, owing to the perishable 
nature of the materials, many examples 
of the use of kelp have been lost, but 
enough have been preserved to illustrate 
the value of marine vegetation to these 
primitive peoples. 

With the all-seeing eye of the Roentgen 
ray experts are now examining old paint- | 


Sea 


ings to determine whether they are 
genuine. It has been found that the pig- | 
ments used in previous centuries are 
much more opaque to X-rays than are 
modern paints made of aniline and} 


vegetable dyes. The antiquity of paint- 
ings can therefore be determined by not- 
ing their opacity to the X-rays. The proc- 
ess is described in the February Monthly 


| and is illustrated with some very interest- 


ing photographs and radiographs. 

The February issue contains the usual | 
departments of notes on various branches 
of technology and scientific research with | 
the exception of the department con- 
ducted by the National Research Coun- 
cil, which is omitted this month, but will 
appear in the March issue. 


The Heavens in February, 1921 


(Continued from page 112) 


Capella is high in the northwest, with 
Perseus below, and Andromeda setting. 


Cassiopeia, Cepheus and Draco are low 
on the northern horizon. The Little Bear 
is above the last two, and the Great Bear 
much higher, in the northeast. 

Arcturus has just risen, north of east, 
and Spica is rising farther to the south- 
ward. Leo is well up in the east, and 
Hydra stretches from the southeastern 
horizon almost up to Procyon. A number 
of the bright stars belonging to the con- 
stellation Argo may be seen low on the 
southern horizon, but they are not con- 
spicuous, as they are in southern lati- 
tudes; and the brilliant region of the 
Milky Way (which surrounds them is 
hardly visible to us at all. 

The Planets 

Mercury is an evening star throughout 
February. He reaches his greatest elon- 
gation or apparent distance east of the 
sun upon the 15th. At this time he is 
almost exactly in perihelion and his ap- 
parent distance from the sun is therefore 
unusually small, 18° 8’; but to compen- 











February 5, 1921 


sate for this he is more than 7° farther 
north than the sun, and is therefore easily 
visible, setting at 7 P. M. He is brighter 
than any of the stars except Sirius, and 
should be conspicuous in the twilight. 
By the end of the month he very 
near the sun, and is lost to sight. 

Venus is likewise an evening star, and 
she also reaches her greatest elongation 
during the month—on the 10th—at a dis- 
tance of 46° 46’. Being farther north 
than Mercury, as well as farther from the 
sun, she remains visible until 9:20 P. M, 
Telescopically she looks exactly like a 
half-moon, though of only one-eightieth 
the apparent size. 

Mars, too, is in the evening sky, between 
Mercury and Venus, but only half as far 
from the latter as from the former, and 
remains in sight until after 8 P. M. He is 
about 200 million miles from the earth, 
and is correspondingly faint. 

Jupiter is in the eastern part of Leo, 
and rises a little after 7 P. M. in the mid- 
dle of the month, that he well 
placed for observation before midnight. 


gets 


so Is 


| Saturn is on the western edge of Virgo 
|} and about seven degrees east of Jupiter, 


rising approximately half an hour later. 
He is a telescopic object of extreme inter- 
est, for his rings are turned almost edge- 
wise toward the earth. During most of 
the month their plane passes between the 
earth and the sun, and only the dark side 
is visible, so that with all but the great- 
est telescopes the planet appears merely 
as a disk, while with very powerful instru- 


}ments the rings may be faintly seen illumi- 


nated by the light reflected from the 
planet, together with that which filters 
through from the sunlit side between the 
tine particles of which the rings are com- 
posed, On the 22nd the rings are turned 
exactly edgewise toward the earth, and 
(as previous observations ‘at this phase 
have shown) they will be wholly invisible 
in even the greatest instruments. Then 
for about seven weeks we will see the sun- 
lit side of the rings, very nearly edge- 
wise, as a thin spike of light projecting 
from each side of the planet. 

Uranus is in Aquarius, still an evening 
star, but too low to be observed. On the 
24th he passes behind the sun and _ be- 
morning star. Neptune is in 
Cancer and comes to opposition on the Ist. 
At that time he is in Sh. 5m, 26s. R A and 
17° 8’ north declination. He moves slowly 
westward, and on the 27th is in Sh. 56m. 
39s., 17° 20’ north. Observers with equa- 
torially mounted telescopes may find him 
along the line thus indicated ; but a fairly 
large aperture will be required to show 
the planet's disk. 

The moon is new at 5:37 P. M. on the 
7th, in her first quarter at 1:53 I. M. on 
the 15th, and full at 11:32 A. M. on the 
22nd.. As this calendar month is shorter 
than the lunation, the moon does not 
pass through her last quarter in February 


comes a 


at all. She is nearest the earth on the 
20th, and remotest on the 5th. While 


making the circuit of the sky she passes 
close to Uranus and Mercury on the 9th, 
Mars early on the morning of the 11th 
and Venus on the same evening, Neptune 
on the 20th, and Jupiter and Saturn on 
the 23rd. The conjunction with Venus 1s 
close, and an occultation is visible in 
Asia; but we are unfortunately on the 
wrong side of the earth and will see noth- 
ing of this. 


Skjellerup’s Comet 

An orbit of this comet has been com- 
puted at the University of California 
from observations covering an interval of 
nearly three weeks, and should be very 
near the truth. According to this the 
comet passed perihelion on December 11, 
at a distance of one hundred and thirty 
million miles from the sun. Its orbit is 
inclined 22° to the ecliptic, and it passed 
through the ascending node about two 
weeks after the perihelion. It is now 
slowly receding from the sun and more 
rapidly from the earth and growing stead- 
ily fainter, and there is no chance that it 
will ever become conspicuous, 
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A Question of Pulling Together 


OOKING backward about ten years you can see the 
man of science just beginning to emerge from the 
isolation of his lone laboratory to take up his ex- 

periments in practical research —to blaze the trail of 
scientific participation in industrial production. His 
microscope and sliderule were turned at that time to 
formulas, theories and solutions for the giant problems 
of the manufacturer. 


Today the country’s vast workshops and factories, its 
mines and forests form a joint foundation whereon 
science and industry join hands—pulling together in 
mutual co-operation for greater improvements in the life 
of the nation. 


HE SCIENTIFIC AMERICAN, your great scientific 

newspaper, has been the pioneer torchbearer of 

accurate information of all the discoveries and 
developments in science, industry, mechanics and inven- 
tions for the past threequarter century. 


Pure and applied science—mechanical developments— 
scientific research—production aids—mining and metal- 
lurgy—inventions—agriculture—aeronautics— engineer- 
ing; these thousand and one aids to real progress fill 
pages of SCIENTIFIC AMERICAN. 


Your subscription for the SCIENTIFIC AMERICAN is in- 


surance in keeping well posted in technical information 
of the hour. 


PECIAL OFFER. To the subscribers of the Scient1FIc AMERICAN who are not now receiving 

the ScleNTIFIC AMERICAN MOoNTHLY, but who need the more complete descriptions and ex- 
haustive treatment in this 96-page technical journal, we offer the advantage of combining the two 
subscriptions at a reduced rate. Yearly subscription for the weekly Sc1ieENTIFIC AMERICAN—52 
issues—is $6. SciENTIFIC AMERICAN MONTHLY is $7; in combination the two subscriptions are 
offered to you for $11 per year. We will start your subscription for the MoNTHLY from date 
to correspond with your subscription for the weekly ScrENTIFIC AMERICAN, billing you pro rata 


on the year-combination of $11. 
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ral Transportation 


—the product of Federal 
organization 


Federal transportation has become a permanent, estab- 
lished factor in the nation’s business. . At the factory— 
on the farm—from the busy city’s traffic to.the remotest 
lumber camp—wherever highways traverse the earth— 
Federal has become a symbol of economical, efficient 
transportation. 


Back of this great transportation service, and making 
possible its achievements, is the Federal organization— 
great factories equipped to produce, complete, this trans- 
portation unit of eleven years’ undisputed leadership and 
service—resources that are second to none in the auto- 
motive tield—and a globe-encircling distributing and 
servicing organization that serves Federals wherever they 
may operate. 


This gift of organization that pervades the Federal Motor 
Truck Company is expressed to you in the reliability 
and serviceability of the Federals you operate. 


SaeetRAL MOTOR TRUCK COMPANY, — 
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